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Page 851 Page 853
1 PROCEEDINGS 1 disadvantage.
2 MONDAY, DECEMBER 17, 2007 2 MR. RILEY: Wdl, it wasintended to
3 (9:01am.) 3 placeDr. Callier at adisadvantage, so I'm glad we
4 (TexCom Exhibit No. 72 marked) 4 accomplished that goal. What it is, isareview of
5 JUDGE WALSTON: WEell go on the record. 5 Dr. Collier'swork done by Dr. Langhus and the back-up
6 It'sMonday, December 17th, 2007, and thisisa 6 materia that Dr. Collier cited. Soit's nothing more
7 resumption of the hearing on the merits in SOAH Docket 7 thanwhat Dr. Collier has offered to thisbody in his
8 Nos. 582-07-2673 and 2674, the Application of TexCom | 8 prefiled testimony, looking at the back-up documents
9 Gulf Disposd, L.L.C., for underground injection 9 that he purports support his diagrams and maps and a
10 control permits and for an industrial solid waste 10 digest of each one of those segments.
11 peamit. 11 And it will all become clear -- thisis
12 Just for the record, the location has 12 cross-examination material and it was composed just
13 been changed. Werenow holding ahearing at the SOAH |13 yesterday by Mr. Lee and Dr. Langhus going through
14 hearing fadilitiesin Austin, Texas. 14 each oneof the purported faultsthat Dr. Collier has
15 Arethere any preiminary matters that 15 placed onamap and put into evidence as Aligned
16 we needtotake up? 16 Protestant 1P. And the intention isto go through
17 MR. RILEY: No, Your Honor. 17 with Dr. Collier each one of hislines on that map,
18 JUDGE WALSTON: Okay. 18 andthat'sthe nature of cross-examination.
19 MR. WALKER: Y our Honor, thereisa 19 So I'mnot sure how Dr. Collier is
20 prdiminary matter. The applicant has provided us -- 20 disadvantaged if indeed he was accurate in putting
21 MR. RILEY: I'msorry, Mr. Walker, I'm 21 together hisexhibit. Then he should have no
22 having trouble hearing you. 22 difficulty at all citing to the source material well
23 JUDGE WALSTON: Yeah, you can stay 23 ask himabout.
24 seated, and you really need to talk in the microphones 24 JUDGE WALSTON: Wél, why don't we
25 inthisroom. It'shardto hear. 25 proceed, andif it's something that Dr. Callier says,
Page 852 Page 854
1 MR. WALKER: The applicant this morning, 1 "I need sometimeto review this," then we may takea
2 Your Honor, has provided additional disclosures, which 2 bresk and let himreview it. But well proceed and
3 if | understand correctly, would be informetion that 3 seehow it goes.
4 hasbeen reviewed by Dr. Langhus. Isthat right, 4 MR. WALKER: | will point out that on
5 Mr. Riley? 5 thefaceof thedisclosure, Your Honor, thereisa
6 MR. RILEY: No, it'sactualy 6 referencethat Dr. Langhus has reviewed or prepared
7 informetion that Dr. Langhus compiled yesterday. 7 theattached documentsin anticipation of his
8 MR. WALKER: Thisinformation has been 8 testimony. That's an erroneous assertion. This
9 provided to usthis morning, Y our Honor, which 9 information was not prepared by Dr. Langhusin
10 obvioudy Dr. Callier, who is about to testify, has 10 anticipation of histestimony. Hesdready
11 not had an opportunity to review yet. 11 tedtified.
12 It isasubstantial bit of information 12 MR. RILEY: It'sinanticipation of his
13 that theapplicant is, | presume, intending to 13 rebuttd testimony. If that's a darification you
14 cross-examine Dr. Callier with thismorning based upon |14 need, Mr. Walker, then we can certainly makeit here
15 their expert'sreview of theinformation. And, of 15 ontherecord.
16 coursg itisinformation, as| understand, that -- | 16 MR. WALKER: All right. Thank you, Your
17 suspect the applicant will say was essentiadly part of 17 Honor.
18 that information that we disclosed to them the day 18 JUDGE WALSTON: Anythingeseona
19 after Dr. Cdllier's-- or at thetime of his 19 prdiminary matter?
20 deposition and then provided copies the day after his 20 MR. WALKER: Nothing dse.
21 deposition, which | believe was the 6th of December. 21 JUDGE WALSTON: Okay. If Dr. Collier
22 It places Dr. Callier in aposition of 22 will step up to the witness stand?
23 essentially today having to review and prepare 23 Will you raise your right hand?
24 information that Dr. Langhus has asserted this 24 (Witness sworn)
25 morning, and | think that places Dr. Collier at a 25 JUDGE WALSTON: Besedated, and state
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Page 857

1 your full namefor the record. 1 MR. RILEY: | guessthe answer to

2 WITNESS COLLIER: Hughbert Arnold 2 question would be"no," if it's not complete?

3 Cdllier. 3 WITNESS COLLIER: Wdl, no, my answer

4 JUDGE WALSTON: Dr. Callier, you're 4 staysthe same because all throughout this Geomap maps

5 doingagoodjob. Keepit uptrying totak directly 5 aepublicrecord. You know, they're availableto the

6 intothe microphoneif you canthere. They'renot 6 public, if you purchase them.

7 very good unless you're amost right on top of it. 7 MR. RILEY: So then you don't need to

8 WITNESS COLLIER: All right. 8 changethat answer?

9 MR. WALKER: May | proceed, Y our Honor? 9 WITNESS COLLIER: | guessnat.

10 JUDGE WALSTON: Yes. 10 MR. RILEY: Okay.

11 PRESENTATION ON BEHALF OF 11  Q (ByMr.Wake) Anything dseon Page 28,

12 THE ALIGNED PROTESTANTS 12 Dr. Collier?

13 HUGHBERT A. COLLIER, 13 A That'severything on Page 28.

14 having been duly sworn, testified asfollows: 14 Q Wasthereacorrection on Page5?

15 DIRECT EXAMINATION 15 A OnPage?28, Linel6 --

16 BY MR. WALKER: 16 Q I'msorry.

17 Q Dr. Cdlier, have you been retained in this 17 A --"compilation of faultsidentified in

18 contested hearing to provide expert testimony? 18 public records and by Geomap Company."

19 A Yes | have 19 Q Okay. Isthereacorrection on Page5?

20 Q Andareyouadoctor of philosophy inthe 20 A Yes Page5, Line9and 10, it should read,

21 discipline of hydrogeology? 21 "1 have given depositions eight times or more and one

22 A Yes 22 of theseat the Railroad Commission.”

23 Q Haveyou given prefiled testimony inthis 23 JUDGE WALSTON: Say that again now.

24 cause? 24 WITNESS COLLIER: Thephrase"at the

25 A Yes 25 Texas Railroad Commission” should be after "I have
Page 856 Page 858

1 Q Atthistime Dr. Cdlier, doyou have any 1 given depositions eight times or more, one of these at

2 correctionsto your prefiled testimony? 2 theRailroad Commission.”

3 A Yes 3 Q (ByMr.Walker) Dr. Cdllier, any other

4 Q OnPage28,Line3-- 4 corrections to your testimony?

5 MR. RILEY: Could we have aminute while 5 A OnExhibit 1Pinthelegend -- | bdieveit's

6 we get to that page? 6 thelast itemidertified in thelegend.

7 I'mthere. Thank you. 7 JUDGE EGAN: Isit1Por 1T?

8 JUDGE WALSTON: Okay. 8 WITNESS COLLIER: "P" asin Paul.

9 A Itshould state"compilation of faults 9 JUDGE EGAN: Okay. Thank you.

10 identifiedin public records and Geomep structuremaps (10 A | think it presently states, "The completion

11 anddrafted by." 11 dataand water map from January 1st, 1944," and the

12 Q Anything€eseonthat page Dr. Collier? 12 sourceisfromthe Texas Railroad Commission files.

13 A Line1l should state "through 1-M and the 13 Sothat'sin thelegend, the bottom line of the

14 maps from Geomap Company.” 14 legend, just add to thelast line "from the Texas

15 Q Allright. Anythingelseon that page? 15 Railroad Commission files."

16 A Line12 should state, "Isthis document a 16 Q (ByMr. Walker) Dr. Callier, any other

17 trueand correct compilation of the public records and 17 correctionsto your testimony?

18 Geomap Company information?' 18 A Nore

19 Q Allright. 19 Q Withthose corrections, Dr. Collier, do you

20 A Linel6-- 20 adopt your prefiled testimony and the accompanying

21 MR. RILEY: I'msorry, thewitnessis 21 exhibitsasif you weretestifying in person?

22 correcting aquestion. Isthat -- instead of 22 A |do.

23 correcting an answer, he was correcting a question he 23 MR. WALKER: At thistime, Your Honor,

24 was asked. 24 the Aligned Protestants would offer into evidence the

25 JUDGE WALSTON: | guess so. 25 prefiled testimony of Dr. Hughbert Collier as Exhibit
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Page 859 Page 861
1 1, additiondly Exhibits 1A, through 1Q; and then 1 bringit up and well seeif thereis someonewho is
2 additionally Exhibits 1R through 1V, asin Victor. 2 not covered by the protective order in attendance and
3 And those exhibits, 1R through 1V, are the exhibits 3 well excuse those persons.
4  seded under the protective order. Let the record 4 MS. GOSS: Your Honor?
5 plessereflect that these exhibits are being tendered 5 JUDGE WALSTON: Yes.
6 tothecourt reporter, two copies of each, aswel as 6 MS. GOSS: The ED needs some
7 thetestimony. 7 darification on these exhibits. We have a Bates
8 MR. RILEY: Andwhilethat's being done, 8 numbers AP-220, 223, 224 and 227, and could you let us
9 | just havea procedural question, | suppose. When | 9 know which ones of those are 1R, & cetera?
10 cross-examine on the matters that are subject to the 10 MR. WALKER: I'm confused by that
11 protective order and under sedl in therecord, how 11 numbering. I'mnot certain --
12 would like meto handlethat? Would you likemeto -- 12 JUDGE WALSTON: Arethose part of the
13 | don't know that the protective order requires usto 13 confidentia exhibits?
14 do anything regarding the folksin attendance, and 14 MS. GOSS: Yes, hejust -- pardon me.
15 theyre-- | guessthey're not under -- they're not 15 Mr. Waker just got 1R through 1V admitted, and I'm
16 necessarily subject to the protective order, so I'm 16 trying to determine which are which.
17 asking for darification on how you would like meto 17 JUDGE WALSTON: Okay.
18 handethat, Judges? 18 MR. WALKER: R, Sand T, for the record,
19 JUDGE WALSTON: When you get to a point 19 arethe P2 Solutions; Exhibits U and V are the Geomap
20 weregoing to go into a matter that's contained in 20 exhibits.
21 theexhibitsthat are sedled -- you'll haveto refresh 21 JUDGE EGAN: R, Sand T arewhat?
22 my memory what the protective order states. | assume 22 MR. WALKER: R, Sand T arethe exhibits
23 wewould need to exd ude peoplewho are not covered by (23 from P2 Solutions --
24 the protective order from the room. 24 JUDGE EGAN: Okay.
25 MR. RILEY: That'stypicaly what's 25 MR. WALKER: -- U andV are from Geomap
Page 860 Page 862
1 done | don't know if that's necessary inthis case 1 Company.
2 dgncetheinformationis provided by the Aligned 2 JUDGE EGAN: Okay.
3 Protestants, Montgomery County and City of Conroe. | 3 JUDGE WALSTON: And refresh my memory,
4 don't know if that's something they would require. 4 werethere any objections to the testimony of
5 Typically, whenit's business confidential information 5 Dr. Collier that were made or sustained?
6 inthesehearings, it is necessary to actually clear 6 MR. WALKER: None that were sustained,
7 theroom of folks who are not subject to the 7 Your Honor.
8 protectiveorder. Sol will leaveit to those-- to 8 JUDGE WALSTON: | didn't think there
9 thelntervenorsto explain how they would like to 9 wee
10 handeit. 10 Okay. Then abjections have previoudy
11 MR. WALKER: Inresponseto that, Y our 11 beenruled upon and Aligned Protestants Exhibits 1, 1A
12 Honor, the protective order states that the release of 12 through 1Q and 1R through 1V are admitted. And well
13 thematerialsis prohibited to anyonewhoisnot a 13 just notefor therecord that 1R through V are seded.
14 party tothelitigation or representative of a party, 14 (AP Exhibit Nos. 1 and 1A through 1V
15 aconsultant or expert withess working with or 15 admitted)
16 retained by aparty, or a TCEQ Commissioner, judge, or (16 MR. WALKER: Thank you, Your Honor.
17 other individual who may be called upon to evaluate 17 Withthat, the Aligned Protestants will passthe
18 TexCom's applications that are subject to these 18 witness for cross-examination.
19 proceedings. 19 JUDGE WALSTON: Okay. Lone Star?
20 So | suppose, if | can summarize that, 20 MR. HILL: No questions.
21 parties, experts, TCEQ representatives, a 21 JUDGE WALSTON: Individua Protestants?
22 representative of a party, those would be admissible 22 MR. FORSBERG: No questions, Y our Honor.
23 individualsto hear the -- or to be present. Anyone 23 JUDGE WALSTON: Public Interest Counsd?
24 dsewould apparently need to be excused. 24 MS. COLLINS: No questions.
25 JUDGE WALSTON: When we get to that, 25 JUDGE WALSTON: Okay. Applicant?

4 (Pages 859 to 862)



Page 863 Page 865
1 MR. RILEY: | do have some questions, 1 Q Okay. Didyou read through theentire
2 yes. 2 application and all the exchanges with the TCEQ), the
3 CROSS-EXAMINATION 3 correspondence typically referred to as the notice of
4 BY MR. RILEY: 4 defidency response?
5 Q Goodmorning, Dr. Cdllier. 5 A Yes
6 A Goodmorning. 6 Q If I understand your testimony correctly, you
7  Q Areyouableto hear mefromwhereyou're 7 arenot qudified to give opinions or to conduct
8 seated? 8 reservoir modding. Isthat correct?
9 A Yes 9 A Correct.
10 Q Allright. I'll try to kegp my voice up. 10 Q Isitfairtosay, Doctor, that your
11 I'mhaving alittle trouble with my voicethis 11 testimony concentrated -- excuse me, your preparation
12 morning, but | will try to spesk into the microphone 12 and your testimony concentrated on identifying
13 sothat we can proceed with this examination. If you 13 additional artificial penetrations in the area of
14 haveany trouble hearing me, please let me know and 14 review around the proposed TexCom facility, and
15 1'll try to spesk up even louder. 15 additiond faultsinthe areaof review as you saw
16 Firstly, Dr. Collier, | want to be 16 them?
17 certainthat | understood our discussion during your 17 A That wasamagor part of what | looked at.
18 deposition about your prior experience with injection 18 Q Tdl meadl thepartsof your review and what
19 wdlsandinjection disposa wdls. Andit'smy 19 youdid.
20 understanding that you have looked at only one -- 20 A Inaddition to thosetwo parts, | reviewed
21 prior to thereview of the TexCom permit application, 21 all of the Section 5, which indudes thelocal and
22 you had only reviewed one Class |1 Railroad Commission 22 regional hydrogeology and geology; looked at the parts
23 applicationin any depth. Isthat correct? 23 of theapplication that require the applicant to
24 A Correct. 24 inventory al wels, induding water wells, within the
25 Q Soyoure--thesumtotal of your experience 25 areaof review and then within a one-mile radius of
Page 864 Page 866
1 indisposal well review or review of applications for 1 theproperty. | looked at the parameters that were
2 disposal wells, ether at the Railroad Commission or 2 usedinthe reservoir modding.
3 the TCEQ is one application that you reviewed for a 3 Q What parametersdid you look at regarding the
4 matter before the Railroad Commission? 4 reservoir modding?
5 A Corect. 5 A |looked at the porosity, the permesability,
6 Q Andagain, that wasaClass|l wdl. Isthat 6 the-- theagria extent that the modd is based on.
7 correct? 7 Q [I'msorry, | didn't understand the last
8 A Corect. 8 portion of your answer. Y ou looked at the aerial
9 Q Isitfair to conclude then that you have 9 extent--
10 never reviewed an applicationtothe TCEQforaClass (10 A Theaeria extent.
11 | disposa well? 11 Q Of what?
12 A Correct. 12 A Thatthemodd isbased on. Themodd is
13 Q What portions of the TexCom application did 13 based on some aeria extent geographic area.
14 youreview as part of your engagement by Montgomery |14 Q Haveyou ever run areservoir modd ?
15 County and the City of Conroe and in preparation for 15 A No
16 your testimony here this morning? 16 Q Okay. Andhow didyou review the reservoir
17 A My testimony -- my review and examination 17 modeing without having prior knowledge of reservoir
18 concentrated on Section 5, Section 7 and Section 8. 18 modeling or being able to conduct reservoir modeling?
19 Q Didyoureview any other portions of the 19 A Wdl, theapplicantisrequiredtolistin
20 application? 20 theapplication al that -- the parametersthat are
21 A I readthrough someof it. 21 inputintothemodd. Those parameters are geological
22 Q Canyoubemore specific, Sr? 22 parametersthat are based upon the study that was done
23 A | readthrough the application, but my 23 or not donein Section 5, whichisthe geology. So
24 review -- thework that | did wasin Sections 5, 7 and 24 you haveto dothe geology first in order to havethe
25 8. 25 proper parametersto runinthe modd.
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Page 869

1 Q Andwhat parameters, if any, do you have 1 Q Othe thanregurgitating what'sin the
2 difficulty with or do you disagree with that were 2 application already regarding the Fall-off test, do
3 input into the reservoir modding? 3 you haveany ability to interpret Fall-off test data?
4 A Theagid extent for the modd not having 4 A No
5 any -- aerid extent for no boundaries, and then the 5 Q Andyou mentioned acoreanalysis that's also
6 permeability from the Fall-off test is different from 6 inthe permit application. Do you know what a core
7 the permesbility that was the core analysis that was 7 anaysisis?
8 usedinthemodd. 8 A Yes
9 Q Allright. Let'stak about thelast part of 9 Q Whaisit, sir?
10 your answer. First you have a disagresment with the 10 A It'sasampleof theformationthet is
11 permesbility that was used in the TexCommodding. Am |11 removed during the drilling process, submitted to a
12 | understanding you correctly? 12 lab, and then various petrophysical parameters are
13 A Correct. 13 measured onit.
14 Q Andwhyistha, sr? 14 Q Would oneof those petrophysical parameters
15 A Wadl, they used 500 millidarciesin the 15 measured include permeability?
16 modd, and the Fal-off test gives acalculation of -- 16 A Yes
17 | think it was 81 -- 80-someting millidarcies. 17 Q Waerethecoresamplesfromthe WDW-315
18 Q Haveyou ever conducted a Fall-off test, sir? 18 evaluated in alaboratory?
19 A No. 19 A Yes
20 Q Doyou know what it involves? 20  Q Andwhat weretheresults of thosetests
21 A Yeah, | know what it involves. 21 regarding permesbility?
22  Q What doesit involve? 22 A | bdievethe permesbility was listed as
23 A ltinvolvesinjecting a somerate-- | think 23 approximatey 500 millidarcies.
24 theyinjected &, | believe, it was three 24  Q Isitactudly true sr, that it'slisted in
25 barrds-per-minute, and injecting -- pressuring up an 25 arange?
Page 868 Page 870
1 interval for atime and then measuring the pressure as 1 A ltmaywdlbe
2 it dedines over aperiod of time after you condude 2 Q Okay. Doyouknow what therangeis, sir?
3 injecting. 3 A No
4 Q Haveyou ever interpreted or reviewed 4 Q Howmuchtimedidyou spend reviewing the
5 Fal-off datatests or data from a Fall-off test prior 5 coresampling datain the TexCom application?
6 tothiscase? 6 A Notalotof time
7 A No. 7  Q Do you know wherethe core sample was taken
8 Q Wereyou abletoreview thetest datafor the 8 interms of the welbore and the perforated interval
9 Fal-off test that you're referring to? 9 that is-- was evauated in the Fall-off test?
10 A |Ididnot. 10 A | don't know the exact depth.
11 Q Wheredid you-- how did you then identify a 11 Q Doyouknow whereit isin relationship to
12 differencein permesbility as between the modd inputs 12 thepeforated interva that was tested inthe
13 and what you believe was the Fall-off test result? 13 Fall-off test?
14 A It'smentioned intherecords. 14 A Not without going back and looking to seethe
15 Q Intheapplication, isit not, sir? 15 exact depth.
16 A Yes 16 Q Andye you disagreewith the use of that --
17 Q Do youunderstand the zone that was 17 le'sassumeyou're correct thet it's approximatey
18 perforated in the original well WDW-315 and how many (18 500 millidarcies -- you disagree with using that
19 feet of perforation were donein that test? 19 permeability in reservoir modding. Isthat correct?
20 A VYes 20 A Wadl, that value can be used, but when you
21  Q Andwhat wasthe-- what was the number of 21 haveadditional datasuch as a Fal-off test, it's
22 festin WW -- WDW-315 for the Fall-off test? 22 what's called amatter of scale. And you haveto look
23 A ltwasalittleover 100 fest. 23 and decide-- if you have a discrepancy -- which of
24  Q Does90 sound correct, sir? 24 thetwo are more representative. And you seeinthe
25 A ltmay--itmaybe 25 application they obviously bdievethat the zone that
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Page 871

they had perforated is too tight for production
because the application states that they're going to
abandon that zone and move up the wdlbore and
perforate an upper interval.

Q What did you mean when you said "too tight
for production? | don't understand that term.

A Widl, too tight for injection.

Q Widl, the-- do you understand that the
TexCom application proposes to perforate different
intervals within the injection zone?

A Yes

Q Allright. Sotdl meyour understanding of
the rdlevance of the Fall-off test given that
knowledge, that TexCom bdieves that there are more
permeable sands available in the wdl than were
originally perforated?

A Wadl, thereservoir modeling that had been
done to present has to be based upon data that's
available

Q Andwhat areyou basing that statement on,
ar?

A If you'regoing to -- thereservoir modding
includes porosity, permesbility. Sinceyou havea
Fall-off test, that's the data that you have at the
timeto input into the modd.

O©CoO~NOOOTA,WNBEF

Page 873

characterization.

Q Wadl, | understand that's your -- | guess
your statement of qualification to meke sucha
statement of what is required in this case, but I'm
trying to understand since you've never -- ather than
the one occas on you've aready testified about
regarding a Class |1 well at the Railroad
Commission -- you've never done thiswork for
injection wells. Isthat correct?

A Correct.

Q Do you understand the regulatory process
following permitting of an injection well?

A Somewnheat.

Q All right. Do you understand that if indeed
the Fall-off test originally doneis correct and the
permeability of the new interval perforated by TexCom
is 81 millidarcies, that additional considerations are
required before waste could ever beinjected?

A Correct.

Q Soif indeed you are correct -- although
obvioudy the application believes otherwise, or
applicant believes otherwise -- that the permeability
is 81 millidarcies, then the TCEQ would require the
applicant to make additional considerations before any
waste could beinjected. Do you understand that?

Page 872

Q Wedl, what statement -- you've never handled
aClass |l Wl application, correct?

A Correct.

Q Andyou've never performed reservoir
modding, you've never reviewed Fall-off test data,
and yet you're stating under oath on the record that
you must usethat Fall-off test datain this
application. Isthat your testimony?

A Yes, becausewhat | have doneisalot of
coreanalysis and integration of core analysis with a
wirdinelog, with pumping tests, with reservoir
characterization. And it's the same principles for
that work that it isin this case

Q What is"that work" that you -- you so
vagudy refer to "that work," what work are you
referring to?

A Any type of work in which you have core
analysis, in which you have wirdinelogs, in which
you have aquifer tests and you integrate the data to
characterize thereservoir. And I've done those type
of projectsin Floridaand in Texas in various
aquifers -- reservoirsin Texas and other states as
wdl. Sotheprinciples areall the same whether it's
aClass| injection wdl, a Class 1 injection well,
or whether it's just what we call reservoir or aguifer

23

25

Page 874

A Correct.

Q What isyou're opinion as to the permesability
of thelower Cockfidd sands?

A Itislow permeability.

Q Youregoing to haveto be more specific,
sr. What in millidarcies or darciesisthe
permeability of the lower Cockfidd sand?

A Widl, you can't put an exact number oniit.
You look at thelogs. You seethat the sands are
thin -- relatively thin. Therésalot of shale
interbedded with them. So, you know, isit 80
millidarcies? If it's going to have some variation
without some type of analysis such as additional core
analysis, or additional type of pressuretesting, you
can't put an exact number onit. But theapplicant in
the application --

Q That'snot my question, sir. | asked you --
and | object to you giving an answer other than what
I'masking you, and I'd ask that the Judges instruct
you to confine your answer to the question.

A Widl, | am confining my answer to the
guestion --

Q 1 askedyou if you had an opinion asto the
permeability of the lower Cockfidd?

A Yes. Andtheapplicant in the application

7 (Pages 871 to 874)
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Page 877

1 talks about thelow permesbility of thesand. There 1 Q Correctmeif I'mwrong, Dr. Cdllier, the
2 arenonumbersthat are given, but dueto the 2 upper Cockfield runs from a depth of 5134 t0 5629. |Is
3 depositional nature of the sand, it's recognized and 3 thet correct or incorrect?
4 you can seethat -- | seethat in the data -- that the 4 A That'scorrect.
5 permeabilities arelow. Exactly how low, | can't -- | 5 Q Andthemidde Cockfield runs from a depth of
6 can't giveyou an exact number. But obviously the 6 5629 t06045. Isthat correct or incorrect?
7 applicant thinks they're low enough that they're not 7 A Wadl, ontheexhibit that I'mlooking at,
8 going toinject into those sands. 8 they'reidentifying the top of the lower Cockfidd as
9 Q Wadl, doyou understand what -- what interval 9 6291. There may have been alater revision of this.
10 theapplication or the applicant proposes to inject 10 Q I don't know what you'relooking at, Sir.
11 into? 11 A Thisistheapplicant'sfigureV.b.1.3, dated
12 A Yes 12 8-1-05.
13 Q Andwhatisthat? 13 Q Andwhatisyour testimony then regarding the
14 A They were-- they want to move up and 14 thickness and the depth of the middle Cockfield?
15 reperforate about -- | think it's some 6,040 roughly 15 A Wadl, I'mgoing off what the applicant --
16 to about 6180. 16 Q Doyou have aseparate opinion other than
17 Q Doesthat correate with a geologic stratum? 17 what'sinthe application, Dr. Collier?
18 A Yes 18 A No, not astothetop of the lower Cockfidd.
19 Q Whatisit? 19 Q Soyourereading fromthe applicant's--
20 A That'still fairly low in the Cockfidd. 20 your interpretation of the application. Isthat
21 And theapplicant in their application talk about 21 correct?
22 that -- 22 A No,it'snot my interpretation fromthe
23 Q | askedyou doesit correateto a geologic 23 application.
24  stratumin your opinion? 24 Q Okay. Youvereferenced one exhibit inthe
25 A The60 -- 6040 to 6180 is the lower part of 25 application. Do you know what it isyou're

Page 876 Page 878
1 themiddle Cockfidd. 1 referencing?
2 Q |Isthat your understanding? 2 A l'vetoddyouwhatitistwice.
3 A That'sfromtheapplicant's Page 73, figure 3 Q Youvetddmetheletter. Do you know what
4 Roman Numera V.b1.3 -- 4 itis?
5 Q Andso-- 5 A ltisthe Cockfidd formationin WDW-315 wdll
6 A It's--yeeh, that'sright. 6 illustrated with open hole wireline logs.
7 Q Soyour understanding of the proposed 7  Q Arethereother boring logsinthe
8 injection interval in the gpplication is the lower 8 application?
9 part of the middle Cockfidd? 9 A Yes, they have copies of ther logs.
10 A Theyorigindly were putting it in the lower 10 Q Anddoyou have-- haveyou reviewed those
11 Cockfidd, and then they mention that they'regoingto |11 other logs?
12 haveto go ahead and move up higher, whichwouldbe |12 A | don't have them here before me.
13 thelower part of the middle Cockfidd. The original 13 Q That'snot my question, sir. You said you
14 interva isthelower Cockfidd. 14 reviewed the application. My questionisdid you
15 Q Doyou not understand, sir, that they're 15 review those borrowing logs before your testimony here
16 moving up within the lower Cockfidd higher thanthe |16 thismorning?
17 origind perforated zone, but not above the shale 17 A | havelooked at thoselogs.
18 later between thelower and themiddle Cockfiedd? Do |18  Q Have you reviewed them sufficiently to offer
19 you not understand that? 19 anopinion asto the depth of the various stratum
20 A That'snot what | reed in the application. 20 thereof concerned in this proceeding?
21 Q Doyou not understand thet, sir? 21 A | accept the applicant's designations.
22 A Appaently | don't. 22 Q Soif theapplicant designated the middle
23  Q Howthick isthelower Cockfidd, sir? 23 Cockfield of adepth of 5629 to 6045, you have no
24 A Thelower Cockfiddisidentified by the 24 basisto disagree with that designation?
25 gpplicant asbeing 100 -- about 110 feet thick. 25 A | haveno problemwith thet.
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1 Q Andyou haveno problem, | assume then, with 1 Section5--
2 theapplication's designation of the lower Cockfield 2 WITNESSCOLLIER: Yes.
3 as6045 to 63907 3 JUDGE EGAN: -- Page 78 of 315 --
4 A No. 4 MR. RILEY: That's what we have as ours
5 Q Canyoutdl methe-- starting fromthe 5 dso.
6 surface -- the various stratum that underlie the 6 WITNESS COLLIER: Yes, that'sright.
7 proposed TexCom site? 7 JUDGE EGAN: | believeit's exhibit --
8 A Yes 8 MR. RILEY: That's correct.
9 Q Ifyourereferring to something, plesselet 9 Q (ByMr.Riley) Doctor, thisparticular
10 usknow what you're referring to. 10 hydrologic strat column does not go al the way down
11 A [I'll refer to the-- the applicant has a 11 tothe Cockfidd shale. Isthat correct?
12 strat column on Page V-18, and | accept their 12 A Correct.
13 dratigraphic column. They call it ahydrologic strat 13  Q Areyouabletotdl methe stratum that
14 column for the TexCom WDW-315 well. 14 underliethe TexComsite al the way down to the
15 Q Couldyou read, starting from the surface, 15 Cockfidd shale?
16 thevarious stratum that underlie the TexCom site? 16 A Yes Yousart onPage78. | accept their
17 JUDGE WALSTON: Le measkyou: Isthis |17 designationson Page78. And thenif you back upa
18 oneof the exhibits attached to your testimony as 18 couple of pages, on Page 74 they show then the Jackson
19 wdl? 19 formation underlying the Catahoula down to 5180, and
20 WITNESS COLLIER: No. 20 then the Cockfield formation from 5180 on down to the
21 JUDGE WALSTON: No. 21 lower confining zone of the Cockfield.
22 WITNESS COLLIER: Thisisinthe 22  Q Allright. Andyou havenoreasonto
23 application. ThisisFigureV.b.2.1. 23 disagree with those characterizations in the
24 MR. RILEY: Would it be hdpful if we 24 application or theidertification of the stratumin
25 identified that figurein the applications and then 25 theapplication?
Page 880 Page 882
1 point youto apage? 1 A No
2 JUDGE EGAN: Thank you. 2 Q I'dliketo show you what has been previoudy
3 MR. RILEY: Thank you. 3 marked as TexCom Exhibit 72, and perhaps that will be
4 WITNESS COLLIER: Intheorigina 4 easer towork with for this series of question.
5 application of 8-1-05 thisis Page 78 of 314. 5 Dr. Cdllier, could you take a minute and
6 MR. WILLIAMS: Do you know what volume? | 6 review Exhibit 72 and compareit to the pages that you
7 MS. GOSS: Do you have volume numbers? 7 just pointed usto in the application and make sure
8 WITNESS COLLIER: I'mworking onit. 8 that the sratumare listed in the correct order and
9 ThisisVolume 1. 9 properly under the -- asthey are on this exhibit,
10 MR. RILEY: The volume number -- at 10 Exhibit 72?
11 least| believe what the witness may belooking at -- 11 A (Noresponse)
12 isVoume?2 -- 12 Q Again, dl I'masking for, Doctor, isin
13 WITNESS COLLIER: Y our application has 13 reativelocation, not anything beyond -- I'm nat
14 Voumel 14 asking you to agree with or verify anything other than
15 MR. RILEY: Sothese are exhibits, but 15 theorder of stratum bdow the site?
16 if you have a copy of the exhibit and you can focus us 16 A lagree
17 morenarrowly, I'd appreciate that. Isit avolume 17 Q Okay. And haveyou had sufficient timeto
18 that isanexhibitinthecaseor isit avolume-- 18 review it and compareit to the application that you
19 WITNESS COLLIER: It'syour application. 19 just adopted?
20 JUDGE EGAN: It appearsto be Volume 2 20 A Yes
21 inour volumes. They've been marked differently from 21 Q Soaml correctinsayingthat at least asit
22 theexhibits. 22 pertainstothe order of the stratum below the
23 WITNESS COLLIER: Mineis marked as 23 proposed TexComdite, Exhibit 72 is accurate?
24 Voumel. 24 A Correct.
25 JUDGE EGAN: Andit is Section -- under 25 MR. RILEY: Atthistimel offer into
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the record TexCom Exhibit 72.
JUDGE WALSTON: Any objection?
Hearing none, TexCom Exhibit 72 is
admitted.
(TexCom Exhibit No. 72 admitted)

Q (ByMr. Riley) Doctor, | think thiswill be
easier to work with than the application in the
binder, so let'slook at Exhibit 72 together. And the
question | have of you iswould -- what is a horizon?
When oneistaking in geologic terms and is looking
at ahorizon, what would one be describing?

A Wedl, | think most people would betalking
about aformation. It would be an identifiable unit
in the subsurface that has unique enough
characteristics to be separated from the strata above
it and below it.

Q Allright. Andisit fair to say then, at
least in what seems to be acocepted geologic terms,
that each of these various stratum are -- fit that
qualification, they are different horizons?

A That would be -- that's more alayman's term.
That would befine.

Q Now, when onetaks about mapping ahorizon,
what is one discussing in your understanding?

O©CoO~NOUITAWNPE
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that arelowered into a borehole on awirdineto

ether measure naturally-occurring physical properties
of the subsurface, or to induce various ether

eectrical current or radioactive e ements to measure
the physical properties.

Q AmlI correct then what awirdineis doing --
or someonewho is engaged in using awirdinetool --
istrying to evaluate the stratum in awel|bore?

A Correct.

Q Asbeweenwirdine data and actua core
samples, which would you consider more reliablefor
depicting the stratum in a particular wellbore?

A Widl, the absolute ground truth is core.

Q | understand your answer to be that a core
samplewould be more rdiable than awirdine
evaluation?

A For -- yes, for that particular interval that
the coreistaken, yes.

Q Sofor that wel. I'mnot talking more
generaly than that. For that well, if you'redoing a
wirdine versus evaluating acore, asageologist |
assumeyou'd rather have the core dataitsef?

A WdlI, your question mixes up -- if you
continuously cored thewell or whatever interval

25 A Wadl, mapping ahorizon, you're-- you're 25 you'rein-- let's say inthis case your injection --
Page 884 Page 886

1 mapping identifiable characteristic. Usually it is 1 if you continuously cored it, that is the absolute

2 basad uponwirdinelogs. Soit could bea 2 best data. If you only have one or two selected cores

3 radioactive marker. It could be some other 3 out of it, then your best data, asfar as

4 distinguishing characteristic, and you're preparing a 4 characterizing thewdl, as you've said, or the

5 subsurface map based upon that identifying 5 interva, that best datais going to be the wirdine

6 characteristic. 6 log.

7 Q Andisthat a-- wel, let meask you a 7 Q Okay. Andl didn't mean to be misleading.

8 different question: Are most welswhen they're 8 I'massuming in ahypothetica sensethat when I've

9 drilled cored and evaluated by a geologist? 9 drilled awdl, I've cored from the surface al the

10 A No. 10 way down to the bottom or thetotal depth of the well

11  Q Whyisthat? 11 and| havethat coreavailable. Asbetween acore

12 A Intheolddays, they did. Nowadays 12 suchastheonel just described and awirdine, am|

13 rdatively few wells are cored, mainly because of 13 correct that the core datais morerdiable?

14 expense 14 A Yes

15 Q Aml correct thenin understanding wirdines 15 Q What other types of dataor tools are used to

16 and other types of marker evaluationsarenot doneby (16 evaluatethe geologic stratumin awelbore?

17 evaluating -- by evaluating a core sample? 17 A Weél, sometimes you look at the cuttings of

18 A If theyreavailable they would be 18 thewdl -- fromthewdl --

19 integrated withit. But sincethey're usually not 19 Q If youcould explain what acutting is so we

20 available, then wirdinelogs are -- the corrdations 20 al understand?

21 aremadewithout cores, correct. 21 A Wadl, asyouredrilling thewdl, what

22 Q Okay. Soawirdine-- what isawirdine? 22 you'redrilling through has to be removed from the

23 Can you be more descriptive? 23 wadl. And those samples, which are called cuttings,

24 A It'scalled wirdinelogs or you could just 24 arebrought up to the surface and you can study them.

25 cal it logging. It's-- they are different tools 25 Youcanlook at various types of pressuretesting,
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drill stem-test, any type of pressure testing of your
formation will give you some information about your
zonethat you're studying.

Q Now, intrying to get a picture of what the
stratum are as one drills through them, weve already
discussed coring and wirelogs, using -- excuse me, a
wirdine-- using awirdine, am| looking for
something as a marker in thewdlbore that gives me
a-- | guessapoint of degpth? Do you understand my
guestion?

A Widl, yourelooking at that plus alot of
other things. You're measuring physical properties of
therock as you raise that tool from the bottom up to
thetop. It's a continuous measurement of these
various physical properties.

Q Andwhat I'mtrying to understand, Doctor --
let's -- you used the term radioactive marker, and
what is a radioactive marker?

A Widl, it'sa-- it'sazonethat hasahigh
enough radioactive signature, and if it is consistent
across an areg, then it can be used as amarker and
you can map based on it.

Q Leamese=eif | understand. If | took a
hypothetical fidd and | did a number of different
wdl borings and | found at a certain depth -- or

©CoO~NOOUILA,WNPE
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Q Could it mean that the surface was uneven at
the time the radioactive marker was deposited?

A You could have thet.

Q Soif I hadahill -- let's say in geologic
time | had a hill that was a 25-foot hill -- or
variation; let's not call it ahill -- avariationin
asurface stratum or at the surface, and then whatever
event occurs that deposits a radiologic marker, and
then a couple million or whatever number, tens of
millions of years pass, could that hill or high point
on the surface show up as a different depth, thenin
the hypothetical | was trying to construct -- say
there was a 25-foot difference between where | found
the radiological marker in onewdl and radiological
marker in another well, could that just be a variation
in surface topography at the time of deposition?

A Couldbe

Q Without any further informetion, how would
you distinguish that variation in the radioactive
surface marker as between a variation at the time of
deposition or a variation because of movement or
faulting?

A You could look at the lithology above and
below your radioactive marker. And if you'vegot a
differencelike that -- say a hill -- then chances are

Page 888

approximately the same depth -- aradioactive marker
of the typeyou described. What | -- and | correlated
those between and among the wells that | have drilled,
then I'd be at least postulating that that's a point
in geologic history that is common to thosewells. Am
| following along?

A Yes

Q Sol would map that inthesenseof | -- if
it appeared degper in one we | than another well, |
could at least make some assumptions as to what the
stratum weas like as between those wels. Am | making
sense?

A Correct.

Q Allright. Andjust for darification, let's
say | find aradioactive marker in onewell at
100 feet deep, just to makeit simple, and in another
wedl | find that radioactive marker that | believe are
the same geologic event or correates to the same
geologic event that deposited the radioactive
material, and | find that at 200 feet, what does that
tell me, if anything, as between those two wells?

A If it isthe same radioactive marker, it
means that there has been movement in the -- it means
that thereis very probably been fault between those
two wells.

[e=y
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your fill materia in your lower area might well be
different than the other one. So you would look at
the -- you would look at the log above and below your
radioactive marker to get an indication of that.

Q Okay. But isthere adefinitive way to
determine whether it was an undulation in the surface
at thetime of deposition or it was afault that
occurred at some subsequent time?

A You could perhaps use seismic to determine
whether or not it's afault.

Q Allright. Theextent of offset -- do you
know what | mean when | usethe term "offset"?

A Yes

Q Andwhat doesthat mean?

A If youtakeafault plain and if you look at
a-- the same point, the same horizon, on each side of
thefault, the offset is how much vertical offset --
or it could belaterd offset -- it's how much that
fault plane has moved. And generdly it's ametter of
up or down.

Q And how does one, based on wirdinelogs or
anything other than a core sample, determine as
between two wells that something -- or radioactive
marker that shows no offset or zero foot offset -- how
does that indicate afault, in your opinion?
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1 A Ifithaszero? 1 Q Onwhat occasion?

2 Q VYes dr. 2 A Wevelooked at faulting in the Floridan

3 A If you have zero offset, then you would not 3 aqguifer.

4 beabletoidentify it on your wirdinelogs. 4 Q Okay. SoinForidayouvelooked at

5 Q Why would one concludethat a zero offset is 5 faulting and you have used some criteriato

6 afault if -- based on wirdineinformation? How 6 distinguish in that matter between magjor and minor,

7 would that happen? 7 correct?

8 A They would have had to have had some other 8 A No. | sasidwelooked at faulting. Wedid

9 information such as pressure information and fluid 9 not bother to distinguish between major and minor.

10 leves. 10 Q Sir,I'veasked you severa timesnow and I'm

11 Q Canyou dassfy faultsinto major and minor 11 goingtotry to honein now, and I'd ask you, unless

12 categories? 12 my question calls for something morethan a"yes' or

13 A That's--that's not donein the application. 13 "no" I'd ask you to confine your answer to a"yes' or

14 It'snot donein TCEQ rules. And geologically -- | 14 "no."

15 mean, therés -- you know, | guess theoretically you 15 Yes or no, you havein your prior work

16 candoanything. It'snot doneintheapplicationand |16 classified faults as mgjor and minor?

17 it'snot done especialy in the TCEQ rules. 17 A Pehapsat sometime. | don't recall any

18 Q Sir, areyou an expert inthe TCEQ rules? 18 gpedific--

19 A |canreadthem. 19 Q A momentagol askedyouif you had ever in

20 Q | understandthat. Haveyou ever handled a 20 your work been called to dassify faults as major and

21 Class| permit application previoudy? 21 minor and you said yes. Now I'm asking to you recall

22 A No. 22 thoseinstances so we can establish some criteriaand

23 Q Soisitfair to say that other than reading 23 you say you don't recall them. Isthat correct?

24 them, you have no experience in the requirements of 24 A |dontrecdl aninstance

25 the TCEQ rules, do you? 25 Q Doyouthink it ispossibleand would be
Page 892 Page 894

1 A Correct. 1 useful in some situations to distinguish between magjor

2 Q Sole'ssticktogeology and your fidd of 2 and minor faults?

3 expetise Doyou -- or areyou, as a geoscientist, 3 A Insomesituations.

4 ableto distinguish between mgjor and minor faults? 4  Q Inwhat situationswould you consider it to

5 A It depends upon whaose definition -- you have 5 behdpful to make that -- to distinguish major and

6 to definewhat you mean by "mgjor" and a"minor" 6 minor faults?

7 fault. 7 A Widl,if youredoing large scale regiona

8 Q I'maskingyou if you have ever in your 8 work, you'relooking at fault trends that go across

9 carear distinguished between major and minor faults? | 9 counties or maybe go across for hundreds of miles,

10 A Yes 10 thenyou'relooking at what people would normally call

11 Q Allright. Andwhat criteriadid you use, 11 mgjor faults. And then when you go out and -- that

12 &r? 12 would be stuff you'd look at like on maybe aeria

13 A It depends upon the project and the scale. 13 photography or long seismic lines.

14 Q Okay. Let'stalk about the most recent 14 And then when you went out on afield

15 project you worked on and that you were asked to 15 work, you might find minor faults that are associated

16 identify major and minor faults. Canyou recall that? |16 with those major fault zones. And those, depending

17 A No, because generdly, if werelooking for 17 upon the scale, may be-- you may see evidencein the

18 faults, werelooking for faults. We don't classify 18 fied of anything from faulting down on amétter of a

19 themasmajor or minor becausein hydrogeology -- 19 coupleof inches up to feet or hundreds of feet, and

20 Q Sir, I'maskingyou if you recal that. 20 major and minor would be reative depending upon the

21 That'sall | asked you. 21 project.

22 A No. 22 Q Okay. Let'stak about rdative mgjor and

23  Q Allright. You said that you've doneit 23 minor faulting. Isafault that's ahundred -- has

24 previoudy? 24 150 -- 100 to 150 feet of throw or offset, would you

25 A Yes 25 consider that to beamajor fault?
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1 A Itdependsupon your context. | would say, 1 | assumethosecircdesaredrawn ona 2.5 mileradius.
2 it would beamagjor fault. 2 Isthat correct?
3 Q Andafault that has, maybe, 20 feet of 3 A Yes
4 offset, would you consider that to beamajor or a 4 Q Andarethesurfacefaultsthat you identify
5 minor fault? 5 inyour prefiled testimony, asyou just said, only one
6 A Again, it depends upon your context and what 6 of thosefaults, the Big Barn East Fault -- or a
7 you'reclassfying your fault for. Thereare cases 7 portion of the Big Barn East Fault isin the area of
8 whereit could be still a major fault. 8 review, correct?
9 Q Okay. Inthiscase intheevaluation of 9 A Correct.
10 Exxon data, areyou ableto distinguish any categories |10 Q Why did you include the others?
11 of faulting as between -- in the line that we've been 11 A Becauseoneof thethingsthat the applicant
12 discussing between mgjor and minor? 12 ischarged withisyou're not --
13 A No, therédsno need to. 13 Q Again, sir, I'mgoingto ask you, unless you
14  Q | understand your position on rules you've 14 have some other experiencein what TCEQ requires, for
15 only read once, Sir, but I'masking you if you can 15 youto explaintheindication -- area of review, what
16 giveus, asageoscientist or ageologist, any ability 16 doesthat mean to you?
17 todistinguish faultsin this case? 17 A Theareadf review isatwo-and-a-half mile
18 A Digtinguish faults asfar asmgjor or minor? 18 radiusfor each of the proposed injection wells.
19 Q VYesgr. 19 Q Yet many of the surface faults that you say
20 A No. 20 exist, based on cracks in pavement and what-not are
21 Q Thenit'syour opinionthat al faultsin 21 outsdetheareaof review, correct?
22 thiscaseareanecessary consideration. Isthat 22 A Yes
23 correct? 23  Q Andwhy didyouinclude them?
24 A Yes 24 A | darted to explain that before you
25 Q Andsoevenif therésalinedrawn by some 25 interrupted me. Welooked at what -- the area both
Page 896 Page 898
1 geologist at sometimethat shows 20 feet of offset in 1 withinthe area of review and outside of the area of
2 adifferent horizon other than where the applicant is 2 review to get theregional context. And asit's
3 proposing toinject, you il think that is necessary 3 datedintherules, you're not limited to looking at
4 for consideration? 4 theareaof review if you think it necessary.
5 A Yes 5 Q Ifyouthinkit necessary, Sir?
6 Q Okay. Now, inyour prefiled testimony you 6 A Yes
7 photograph a number of events that you purport are 7  Q If whothinksit's necessary?
8 indications of surfacefaulting. Isthat correct? 8 A Wdl,if theapplicant -- it's stated if it's
9 A Corect. 9 necessary to look beyond the area of review. And what
10 Q Which of those surfacefaults, as you've 10 you see-- thereason | did was because youreina
11 characterized them, arein the area of review? 11 part of Texas where surface faulting is known to
12 A Thereisoneof them. 12 occur. It'scommon knowledge within the geologic
13 Q Whichone? 13 community.
14 A That'stheBigBarn, aportion of the Big 14 So we looked at both within the area of
15 Barnfault. 15 review and outside of it. Part of the area of review
16 Q A portionof theBigBarnfault. Doyouhave |16 we could not drive some of the roads because they're
17 your prefiled testimony before you? 17 part of the Conroe field and they were not -- dirt
18 A Yes. Wecanrefer to exhibit -- my Exhibit 18 roadsand not accessibleto the public. Part of these
19 O. 19 roadsarenot paved, so we drove both insde and
20  Q Your exhibit -- why dont wegiveeveryonea |20 outsideto get afed and to seeif there were even
21 chanceto get there 21 surfacefaultsvisibleinthe area.
22 A O. 22 Q Sr,areyousaying there aren't many roads
23  Q Now, | seeon Exhibit O several circles that 23 around Conroe and the proposed facility?
24 you've drawn around the proposed wellsfor TexCom 24 A That'snot what | said.
25 which givealittle variation in the area of review. 25 Q Okay. What did you say?
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A I'll repeat what | said to you.

Q [l didn't ask youto repest it. | asked
you -- §ir -- §ir --

JUDGE WALSTON: Wadl, don't argue. |
mean, he answered the question and he's trying to
answer it again.

MR. RILEY: Okay. Well, let me
rephrase. Thank you.

Q (ByMr. Riley) What roads did you drivein
thearea of review?

A Wedrove most of the paved roads within the
areaof review. But as| said, some of theroads are
not paved. It doesn't do any good to look for surface
faulting on unpaved roads. They don't show up. And
then some of these roads, either paved or unpaved,
were private roads within the Conroefield and we did
not have access to them. So wedid not drive those
roads.

Q Sowhen| asked you what roads did you drive,
your answer seems to go beyond my question, so I'm
going to ask you again. If you could confine your
answers to the scope of my question -- you'll have an
opportunity if Mr. Walker decides to ask you questions
asfollow up. Canwe agree on that from this point
forward?
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exists and to what extent it exists?

A | answered that previoudly.

Q Andtheanswer isno?

A No.

Q Okay. Other than your contact withasingle
other geologist -- isthat correct? You've had one
contact with a geologist that you employed to assist
you in this case, correct?

A That'sincorrect.

Q Allright. Pleaseexplain.

A Thereweretwo geologists.

Q Okay. Oneof the gedlogists that you
reference in your deposition you actually retained to
identify surface faults for you in the Conroe area,
correct?

Correct.

And what is that geologist's name?
That's Carl Newman (sic).

Excuse me?

JUDGE WALSTON: He couldn't hear you.
Carl Newman (sic)

And as | understand it, you subcontracted
with Carl Newman (sic) to get his information
regarding his research -- not your research -- his
research of surface faults in the area of review,

Or»r O>POo>
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A Yes

Q Thank you. Couldyou findinyour -- |
beieveit's Exhibit C -- the photograph that rdates
to the Big Barn East Fault? It's a series of
photographs. It doesn't seem to have an independent
page number.

A It would be the fourth page under Exhibit C.

Q Allright.

A At thetop -- the upper-most photograph.

Q HasthisBig Barn East Fault been named or
recognized in any publication, any geologic paper,
anything other than your testimony in this case?

A No publications that | know of.

Q Sotheonly place where the Big Barn East
Fault existsis in this photograph and your testimony,
correct?

A No.

Q Widl, pleaseexplain.

A Thereare some geologists in the Houston area
who specialize in surface faulting, identification and
delineation of surface faulting.

Q But that'snot you, isit, Sir?

A That'sright.

Q Sir, isthereany publication by any of those
geologists that indicate that the Big Barn Fault

coO~NO O A WNEBE

Page 902

correct?

A That'sonly partialy correct.

Q Didyou ask Carl Newvman (sic) for his
research regarding faults in the area of review?

A Yes

Q Andtheonly fault that Carl Newman gave you
was the Big Barn East Fault. |sthat your testimony?

A No.

Q Intheareacf review, sir?

A Withintheareaof review, yes. But hedid
not givethat tome. That's where your questionis
misleading. Hewould not giveme hisdata. We went
out and looked. Hewould not give me his maps, so we
went out and drove the roads and did al the work
again.

Q So--andas! understand your testimony in
your depaosition, Mr. Newman has specidized in -- or
is much more knowl edgeabl e of the region around
Houston and the region around the proposed TexCom site
than you are personaly, correct?

A Yes

Q And hewould not give you theinformation he
has regarding his evaluation of surface faulting?

A Hewould not -- no, that's why we went out
and looked at everything again.
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Q Sohegaveyoutipsastowheretolook. Is
that correct?

A Correct.

Q Andyou identified the Big Barn East Faullt.
Isthat correct?

A Correct.

Q Isthat theway Mr. -- or Dr. Newman, |
assume-- referred to it?

A Yes

Q How did you define the extent of the Big Barn
East Fault?

A Wadl, theBig Barn East Fault isreally seen
just whereit cuts the highway there.

Q Soonyour map though it seems that you
certainly have drawn a line much greater than I'd say,
what, 20 feet through the roadway?

A Yes

Q How did you determine the extent of the Big
Barn East Fault?

A Wedidthat for purpose of identification.

Q Sooneshould not look at your Exhibit O and
concluded that that fault actually is shown in the
area of thereview. Isthat correct?

A No, it'sinthearea of review when you look
at thecircles.

O©CoO~NOUITAWNPE
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Barn East Fault is 20 feet as best you can tell?

A Yes

Q Sothelinethat you've drawn on hereis not
representative of the extent of the fault and may
indeed not be even inside the area of review, correct?

A It may not be, but it may be much longer than
what we've drawn.

Q Okay. But weregoing to go with what you
know, sir, not what you think --

A Yes

Q Based onyour information and your evaluation
of the Big Barn East Fault, the best you could say is
it extends 20 feet across the roadway and is evidenced
by the cracks that you show in your photograph?

A Yes

Q Would that betrueif | went through each of
the other faults on this map -- your surface faults --
would it betruethat the lines are not representative
of the actua extent of faulting or are drawn to --
arenot drawn to scale. Isthat correct?

A Correct.

Q Let'stalk about the depth of these surface
faults. | believeyou told mein your deposition that
inyour professiona geologic opinion, thesefaults
extend from the surface of the ground down thousands

24
25
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Q Widl, that'swhat I'masking. You said that
you only could tdll the extent of the fault based on
the surface cracksin theroad, correct?

A Yes

Q Andthesurfacecracksintheroad -- let me
find the Big Barn East again. Isthat Exhibit O that
you were looking at earlier?

A Yes

Q What'sthescale of thismap? | don't see
it?

A
scae

Q Okay. The-- it seems as though about
half-inch equals half amile, correct?

A Yes

Q All right. How long would you say you've
drawn thelinefor the Big Barn East Fault?

A It'sdrawn as ahalf-mile or longer.

Q But | though | just understood you to say
that you could only determine the extent of the Big
Barn East Fault by the cracks in the payment that you
show in your picture and no further information
exists?

A Yes

Q Soit would seemthat the extent of the Big

It's bottom right-hand corner above the bar
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of feet into the Willcox formation. Isthat your
opinion?

A Correct.

Q Onwhat do you basethat opinion, sir?

A | baseit upon thefact that when you look at
other mapping that has been donein thefield, you see
faulting at approximately 500 feet below the surface.
Y ou seefaulting in the lower part of the Jackson
formation at about 5,000 feet. Y ou seefaulting at
different intervals within the Cockfield, and then you
See degper faulting on some regional maps. And when
you talk to the geologists who specidizein
identifying surface faults, if they'reworking a new
area--

Q
A

I'm going to object --
I'm answering the question --

MR. RILEY: I'mgoing to object -- no,
I'm going to object because now you're about to
testify about what some other geologist who
specidizes. That'snot you. Isthat correct?

A That's correct.

JUDGE WALSTON: | think your question,
though, was what does he baseit on, and heis
testifying that's what --

MR. RILEY: That'sfar enough, Judge.

15 (Pages 903 to 906)
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Thank you.

JUDGE WALSTON: It'snot for thetruth
of the matter, but --

MR. RILEY: | understand.

JUDGE WALSTON: Go ahead.

A These geologists who specidizein surface
faulting, if they're working an area they have not
worked before, one of thefirst things they will dois
to go to some of these -- any subsurface maps they
have available, even though they're on much deeper
horizons, and they'll look and seeif there's any
faulting identified on the maps. And then they know
at about what angle the faults normally are. Soyou
can do your trigonometry, and if you're at, say, 8,000
feet below the surface and you know the fault is maybe
45 to, say, 60 degrees or so, you can project where
you would seeit at the surface.

So one of their standard methods of
operation, one of the things they do, isto project
that deep fault to the surface, and then they go and
look and seeif they can find that fault on the
surface. And quite-- not al thetime, but quite
often they do. And then they will aso drivethe
roadsin the area, look at the aerial photography, do
all thosetypes of things and seeif you can find

O©CoO~NOUITAWNPE
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They can behigher. But if youre derted to faults
in the subsurface, then you go up dip and it will bea
swath, it will be a path, maybe a couple of thousand
feet that you've got to look at and you'll 1ook for
any evidence. | can't giveyou an exact location of
wherethat fault is going to be, sSir.

Q Widl, sir, that'swhy I'masking you. So
then -- it would seem to me then, based on your
testimony, that surface faults, to the extent that
they arerdevant at all, would only be after you did
an evaluation to see whether or not, one, they exist
in the subsurface and, two, whether they exist inthe
areaof review. Becausethe surfacefault in an area
of review would certainly not befound in the
subsurface in the same place, correct?

A Correct.

Q Soshowing surfacefaultsin the area of
review would not indicate faulting in the deep stratum
inthe area of review?

A It depends upon where your surface fault was
located.

Q Widl, and I'mfollowing you, but if | take
the surface fault and | do trigonometry at a 45-degree
angle, let's say, what distance from the surface
manifestation would | be before | found the subsurface

Page 908

additional evidence of surface faulting.

Q Doctor, did you do any of that work?

A Do any of -- welooked at the -- we looked at
the deeper horizons. We drove the roads to look for
them, and we looked at the agrial photography.

Q Sir, if | understood you correctly, that --
you were making a motion with your armindicating that
faults occur at angles, correct?

A Correct.

Q Now, asl --if | wereabird or, aswe say,
ahird's eye view looking down on afault --
correct --

A All right.

Q --that, asyou say, you find at the surface,
if you do the trigonometry -- asyou just said to the
Judges -- where would that fault be located, say, at
6,000 feet? Where would you find the deep fault that
corresponds to the surface fault that you claim
correlatesin some instances?

A It would depend upon the angle of the faullt.

Q All right. Andwhat do you understand the
angles of thefaultsto beinthe Conroe area? Is
there a common angle?

A Therésnot acommonangle. That'swhy |
said they can be 45 degrees, they can be 60 degrees.

O©CoO~NOOTA,WNBEF
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manifestation?
A It depends upon -- | said depends on -- are
you talking about a particular fault or --

Q Wadl, I'mtrying to understand what your
testimony is regarding the surface faults. And you've
just explained that you don't find them -- they're not
perpendicular, right? There's no fault that occurs at
a 90 degree angle, correct?

A  Weél, there are -- there can be faults that
areperpendicular. Theseare probably at some angle.

Q Okay. Soagain, if | took your surface
fault -- and isthere atrend in terms of which sde
of the fault would be up thrown and which side would
be down thrown?

A Many of thefaults are down thrown on the
Gulf Coast side, but that is not always the case, and
especialy when you're looking on top of a salt dome
thereisnot a-- you haveto look at the -- each
individual fault and see what's the down thrown side.

Q Okay. Other than identifying surface faults,
is there any relevance to the deep stratum that
underlie the TexCom site that one could draw? | mean,
in other words, isit your postul ate that those
surface faultsindicate faulting in the deep stratum,
specifically the lower Cockfield?

16 (Pages 907 to 910)
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A Yes

Q Andhow do you draw that conclusion, sir?

A Asl stated earlier, you seefaulting from
the surface at various depthsinto the subsurface all
the way down into the upper Cockfidd, which iswhere
most of the -- then on aregiond basis you see some
faulting in the lower Y egua, which is down at the
leve of thelower Cockfield or even lower.

Q Wdl, what causes afault? Inthevarious
maps that you looked &t, isit fair to say that some
maps show certain faults and other maps don't show
them. Isthat afair statement?

A That's correct.

Q Whyisthat?

A It canbeafunction of severd things. It
can be afunction of thewe |l control that was used.

It can be afunction of the data, the vintage of the
map. At certain times -- let's stick with the Conroe
fied -- through the years, through the decades, they
went back and gathered additional logs and additional
datafrom certain wells. New technology came along
and they were able to run what are called cased hole
logs.

So, for instance, the gpplicant has
based their fault identification on the 1936 map. By
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Page 913

Q Givemethevariation, sir?

A Wed haveto go back and look at the map.
They would vary from just afew well locations up to
hundreds of acres.

Q Andintheareaof the TexCom site, the area
of review, what fault block, if any, did Exxon
identify?

A Withinthe area of review they identified a
number of these fault blocks, scores of these fault
blocks.

Q Scores?

A Yes

Q Allright. Andinwhat record that you've
introduced into evidence reflects the scores of fault
blocks in the TexCom area of review?

A It'sinthe 1975 Journal of Petroleum
Technology Paper, but also in the various exhibits
that Exxon provided in'72 and in'79 at Railroad
Commission hearings.

Q Okay. I'mgoing to ask you, again, as
precisdy as you can, tell methe number of fault
blocks in the area of review identified in those
materials?

A | don't have a count onthem. Exxon
identified 144 fault blocks for the Conroe fidd.

Page 912

the'70s, the ail field had devel oped gammaray logs
and aso what are called pulse neutron logs. And as
they were developing problemsin thefidd, they had
to get a better handle on the subsurface structure of

thefied.

So Exxon -- Humble Exxon -- went in and
logged many of these wells with these gammaray logs
and with the pulse neutron logs. And that gave them
just reams of new informetion that they didn't have
for the 1936 map.

Thirty years -- | mean, 40 yearslater
inthemid "70s, they had alot of pressure data that
they did not have with the 1936 map that the
applicationisbased on. This pressure data showed
them that thefield is very compartmentalized. So
they came up and identified 144 different compartments
within the field, and they attributed many of theseto
faulting. Some of them could be due do Stratigraphic
pinch outs, but they called these fault blocks within
thefied.

Q How many fault blocks are there, did you say?
A In19 -- inthe 1975 paper they identified
144,

Q Andhow large are these fault blocks?
A

They'revarying size.

Page 914

Q Howlargeisthe Conroefidd?

A It'sabout -- | think about seven mileslong
and about five miles wide.

Q Soinseven mileslong and five mileswide,
assuming that to be correct, you're saying thet there
are 144 fault blocks, correct?

A That'swhat Exxon identified.

Q Okay. Do you disagreewith Exxon? Do you
agree with Exxon? Did you look at any back-up
information or just their summary reports?

A | accept their publication.

Q Allright. What isthe significance of these
fault blocks in this matter?

A Wedl, the applicant is charged with examining
any faults within the area of review.

Q Weregoing to cometo that, sir. But I'm
asking you: What is the significance of the number of
fault blocks? Youthrow it out asif it has
significance becauseit sounds like alot, 144. What
is the specific significance of the fault blocks?

A And | was starting to answer that question --

Q No, youwere--

JUDGE WALSTON: -- asked himthe
significance of the number of the fault blocks or of
the fault blocks --
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MR. RILEY: Wdl, | was going to ask the
number of fault blocks. He kegps referring to the
number of fault blocks.

JUDGE WALSTON: Sir, on your answers you
keep trailing off and --

MR. RILEY: I'msorry --

JUDGE WALSTON: -- tdl the significance
of fault blocks.

MR. RILEY: I'msorry, Judge.

Q (ByMr. Riley) Heréswhat | want to
understand, Mr. Callier. I'll withdraw the question
and try to rephrase,

| want to understand when you throw out
the number 144 whether the number of fault blocks has
any significance by itsdf?

A Yes

Q Okay. Andinwhat regard does the number of
fault blocks identified by Exxon in the papers you've
mentioned have for this application?

A Becauseit shows, as you would expect with a
salt dome structural fidd -- it shows how complicated
itisandit shows how faulted it is, and that is what
the applicant is charged with looking at. They are
charged with looking at any and all faults -- and not
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the Geomap private company record that you purchased,
correct?

A Correct.

Q So, again, the number of fault blocks and
Exxon's description of them, al of that information
asit pertainstothe area of review is contained in
your Exhibit 1P, correct?

A Youwould not have 144 fault blocks. Of
course we limited our -- the faults we ddlineated to
the area of review.

Q What I'mtryingtogettoisthat -- and |
apologizeif | seemvague -- but I'mwondering if the
fault blocks that Exxon identified are different from
thefault lines that you've drawn on Exhibit 1P?

A Someof themmay be. Many of themwould
be -- | would think would be corrdatable.

Q Okay. Sotherésaset of information that
you've described that you did not plot on 1P. Isthat
your testimony?

A Exxon may have additional data.

Q Based ontherecords you reviewed and as
you've described, dl I'mtrying to understand is
within the area of review, are those the faults that
you say exist based on the Exxon data and the other

25 just faults, but when you read their instructions, 25 sourcesthat you looked at?
Page 916 Page 918
1 they'reeven charged with looking at fractures. Anda | 1 A Yes.
2 fractureisabreak in therock in which there has 2 Q Isitacompletelist?
3 beenno vertical displacement. 3 A Compleelistis--
4 So the significanceis to the number and 4 Q Basedonthedatayou'vereviewed -- and I'll
5 tothe-- whether you want to worry about thenumber | 5 do the preamble again -- but al the data you reviewed
6 or not, or whether you want to just talk about the 6 isyour description on Exhibit 1P complete?
7 dgnificance of fault blocksisthat thisiswhat you 7 A Yes
8 havetolook at to characterize the subsurface for 8 JUDGE WALSTON: Why don't we go ahead
9 thistypeof application. Andthisisthebasdine 9 andtakeabresk now. Weve been going an
10 datathat you've got to have before you can do 10 hour-and-a-half.
11 reservoir modding. Becauseif you do reservoir 11 MR. RILEY: Thank you.
12 modding on thewrong size block -- 12 JUDGE WALSTON: Sowell takea
13 JUDGE WALSTON: -- | think you are 13 15-minute bresk and resume at 10:45.
14 getting far from the question now. 14 (Recess: 10:30 am. to 10:48 am.)
15 WITNESS COLLIER: All right. 15 (TexCom Exhibit No. 73 marked)
16 Q (ByMr.Riley) Doctor, aretherefaults -- 16 JUDGE WALSTON: Back on the record.
17 again, I'mtryingto drill down on thelines you drew 17 Mr. Riley?
18 onthe map, specifically on page-- or Exhibit 1P -- 18 MR. RILEY: Thank you, Judge.
19 whether thoseindicate these fault blocks or faults 19 Q (ByMr.Riley)Dr. Callier, could you look at
20 associated with these fault blocks in detail. In 20 what I'vedrawn, again rather crudely on the easdl --
21 other words, arethose all the faults that you say 21 or the paper on the easd behind you?
22 existintheareaof review? 22 A Yes
23 A Thoseareal thefaultsthat wefound in the 23  Q Areyouableto makeout what I'm attempting
24 public records that we had access to. 24 todepict inthat diagram?

Q Andby "public records" you're also including

25

A Yes
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1 Q Allright. Asyou cansee what I'vedoneis 1 (TexCom Exhibit No. 73 admitted)
2 | tried toillustrate some portions of our discussion 2 Q (ByMr.Riley) Doctor, isit fair to say
3 beforethe break as to how faults would be found at 3 then, if we are concerned with faulting in the
4 different horizonsif indeed it extended -- or a fault 4 injection zone that the best evidence of whatever
5 extended through the various horizons. Soif you'l 5 type-- wirdline, boring logs, well control --
6 follow with me, at the surface, which | think I've 6 whatever method one would use to describe faulting in
7 labded No. 1inthediagram. Then| madeup a 7 theinjection zone, the -- that's the interval of
8 hypothetical horizon -- our first horizon which | 8 concern. Would you agree?
9 labded No. 2 and then a hypothetical horizon or 9 A Interval of concern asfar aswhat?
10 second horizonthat | labdled No. 3. Doyou seethat? (10 Q Waell, you've mentioned reservoir modeling.
11 A Yes 11 Andwhileyou know nothing about reservoir modding,
12 Q Now,if | drewacircle abirds eyeview 12 you said that faults were important for reservoir
13 circle over that geographic area -- again looking in 13 modding purposes, correct?
14 twodimensions-- isit correct to say that | would 14 A Correct.
15 seethefault linemovein terms of geographic 15 Q Allright. Soonecould assumethat even
16 rdationship acrossthecircleas| went desper? 16 with your basic knowledge of reservoir modeling, that
17 A Yes 17 thefaultsintheinjection zone are the ones that
18 Q Allright. Soif | haveafault at the 18 will affect the modeling, correct?
19 surfaceof -- inaparticular location, if it did 19 A Correct.
20 indeed extend down into the subsurface, then as you 20 Q Soisitfairtosay, then, for purposes of
21 said earlier it's a matter, to some degree, of 21 reservoir modeling that those are the faults we should
22 trigonometry in figuring out where one would find it 22 belooking at?
23 inthe subsurface, correct? 23 A Yes
24 A Yes 24 Q Now, having said that, those -- as we have
25 Q Andthat -- my summary circle at the bottom 25 depicted on the board, those faults could move in and
Page 920 Page 922
1 thereisshowing, again, in abird's eye view, that if 1 out of theinjection shown? In other words, you might
2 | was ableto map accuratdy afault that extended, as 2 findthemat a higher stratum, but depending on the
3 I'vedrawnit, | would actualy show threelines 3 dope and depending on the trigonometry depicted, you
4 moving across that circle, correct? 4 may not find it, it may not exist, intheinjection
5 A Correct. 5 zone Isthat correct?
6 Q Now, let'stak about your Exhibit 1P. Am| 6 A No
7 correct that you did not attempt to correlate any of 7  Q Withintheareaof review? Maybel wasn't
8 the subsurfacefaultsto any of the surface faults 8 gpedific enough.
9 that you describein your testimony? 9 JUDGE WALSTON: Maybe you better restate
10 A Correct. 10 thequestion.
11 Q Andaml aso correct that regardless of 11 MR. RILEY: I'msorry.
12 whether you start at the surface or you start ina 12 Q (ByMr. Riley) |didn'ttrytodraw thisin
13 horizon, if the fault indeed extends downward or 13 thediagram, but let's assumethat | started with a
14 upward and you map a different horizon, you'd get the |14 fauit for purposes of our discussion to the northesast
15 samephenomenathat is depicted in the diagram 15 and assumethat the diagram now has north to the top,
16 Applicant's Exhibit 73? 16 south to the bottom, west to theleft and east to the
17 A Correct. 17 right? Isthet fair?
18 MR. RILEY: And by theway, Judges, I've 18 A (Indicating)
19 premarked that diagramas Applicant's Exhibit 73and |19  Q Yes, that'sfine. Yes. Okay?
20 I'd offer it into the record as a demonstrative 20 A Allright.
21 exhibit. 21  Q Now,if | started doser to the northwest
22 JUDGE WALSTON: Any objection? 22 ddeof thecirde by thetimel got down to the
23 There being no objection, Applicant's 23 injection zone, the fault could have moved or would
24 Exhibit 73 isadmitted for demonstrative purposes 24  have moved outside of the cirde or outside of the
25 only. 25 areaof review, agreed?

19 (Pages 919 to 922)
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A That'spossible

Q Soweareagain concerning oursdvesin terms
of reservoir modding with faultsin theinjection
zonethat could affect the modding, correct?

A Correct.

Q Sothat isthe horizon of concern. Would you
agreewith me so far?

A Correct.

Q Soif I havefaulting information, say, from
the surface, it's not particularly rdevant for any
purpose regarding reservoir modding. Would you
agres?

A Wadl, depends upon whereit is on the
surface.

Q Okay. Again, using thetrigonometry and --
again, I'm even going to go with you that al these
faults go from the center of the earth to the surface
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analysis, depends heavily on the Exxon mapping,
correct?

A Correct.

Q Andisthat primarily because Exxon, having
been -- Exxon and its predecessors -- having beenin
that fidd so long had the longest history of
attempting to map or identify issues in the Conroe
fidd?

A Correct.

Q Isittruethat onall of Exxon maps, the
entirety of Exxon's analysis, the faults that the
Applicant put on it -- inits application show up in
each case?

A | beievethey do, yes.

Q Allright. Soat least we can agree, | hope,
that the faults that the applicant depicted onits --
inits area of review, were consistently mapped by

18 andthat they arefindable or idertifiable in the 18 Exxoninthe Conroefiddintheareaof review?
19 subsurface Butif it movesout of theareaof review (19 A Yes.
20 because of the trigonometry, then it's not of concern 20  Q Doyou haveany disagreament with where the
21 for reservoir modding? 21 applicant drew those faults on its maps?
22 A Correct. 22 A No
23 Q Themapping -- of al the data sources you 23  Q Wouldyou agreethat as -- wel, let mesay
24 |ooked at, which do you consider the most rdiable? 24 it differently. | don't want to get into qualitative
25 A It would bethe Exxon data. 25 statements, but would you agree that the off -- the
Page 924 Page 926
1 Q Anyparticular report? Becausethe Exxon 1 throw or the off-set for the-- what I'll call Fault
2 dataisinconsistent even within itsdf, correct? 2 No. 1 -- dthough there's probably a better way to
3 A I would not usetheword "inconsistent.” 3 refertoit -- whichisthefault that extendsto the
4  Q It changed over time? 4 southesst of the site acrossthe area of review and is
5 A Ther -- different maps may show different 5 thelongest line on the applicant's map, the big red
6 faults. 6 fault. Do you seethat one?
7 Q Okay. Wdl, then, | think you'll give me, at 7 A Yes
8 leadt, that -- let's say in 1972 where the Exxon map 8 Q Wouldyou agreewith methat the throw on
9 showed afault, if it didn't resppear, say, inthe 9 that fault is somewhere between 100 to 150 feet?
10 later Exxon mapping, what would you speculateoccurred (10 A I'll accept that.
11 inthat interval or inthat timeinterval? 11  Q Doesthat correspond with your review of the
12 A | don't bdievethefault has disappeared. 12 Exxondata?
13 Q Doyouthink Exxonjust neglected to map it 13 A Yes
14 agan? 14 JUDGE EGAN: Could you spesk up alittle
15 A Theymay have It depends upon the purpose 15 hit, please?
16 for which their later map was made. 16 WITNESS COLLIER: Yes.
17 Q Soyouwould agreewith methat al of 17 JUDGE EGAN: Thank you.
18 Exxon's mapping, the entirety of Exxon's mapping, 18 JUDGE WALSTON: Canl ask youa
19 depends on what Exxon's mativation was in developing 19 question, Mr. Riley?
20 themap? 20 MR. RILEY: Certainly.
21 A Yes 21 JUDGE WALSTON: Areyou taking about
22  Q Now, despitenot knowing Exxon's motivation 22 thislinehere?
23 or whether there were contrary maps offered in those 23 MR. RILEY: Itisthebigredline, yes.
24 Railroad Commission proceedings, the source of 24 Unfortunately | haven't come up with a better way to
25 information, both for the applicant and for your 25 refertoit. It'sthe-- you're exactly right, Judge.
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1 JUDGE WALSTON: Okay. My questionis| 1 MR. RILEY: Judge, you probably can see
2 thought you said on the applicant's map. | thought 2 that alittle better on TexCom Exhibit 72.
3 thiswashismap. 3 JUDGE EGAN: I'vegot it right here.
4 MR. RILEY: It also appears on the 4 MR. RILEY: Okay. Thethrow isthe
5 agpplicant's map. 5 vertical trave.
6 JUDGE WALSTON: Okay. 6 JUDGE EGAN: | understand. But | just
7 Q (ByMr.Riley) Thesecond fault that the 7 wanted to make sure | knew what your nomenclature
8 applicant identified -- and it isreferred to in your 8 meant.
9 legend as the -- again marked in red further south and 9 MR. RILEY: | understand. Thank you.
10 alittlefurther east of the fault we werejust 10 Q (ByMr.Riley) Andweve been usingtwo
11 discussing -- isthe second fault identified by the 11 terms"throw" and "offset” and | apologize to everyone
12 applicant, correct? 12 for doing that, but let's stick with offset as best we
13 A Correct. 13 can, Dr. Cdlier. Arethose synonymousin terms of
14 Q Anddoyou know thethrow on that fault? 14 our discussion?
15 A No 15 A That would befine.
16 Q Doesitsound correct that it would bein the 16  Q Allright. Now, it was marked -- I'd ask
17 natureof 400 feet? 17 that thelast piece of paper handed out be marked as
18 A [I'll acoept that. 18 TexCom Exhibit 74.
19 Q Beforeyou acoept it, let me make sure of 19 Doctor, could you take a moment and just
20 my -- | think that's correct based on the applicant's 20 takealook at what's been marked as Applicant Exhibit
21 representations and the Exxon information. 21 74? And| think you'll seethat it's -- unfortunately
22 Wasit fair to say, Doctor, that al the 22 | didn't havetimeto makeit more neat or -- more
23 other faults drawn on Exhibit 1P are substantially 23 nesat, but as an attempt to label with a number each of
24 lessinterms of offset or throw than the numbers we 24 the segments you've depicted on your Exhibit 1P.
25 just discussed? 25 A I'velookedatit.
Page 928 Page 930
1 A [don'thavethe-- thethrow on each one of 1 Q Allright. Andjust because| don't want to
2 those faults compiled. 2 cresteamisimpression, there are some highlighted
3  Q Wadl, fortunately, I've taken thetime to do 3 segmentsthat we had some difficulty correlating to
4 that for you, and let me get an exhibit passed out and 4  the Exxon data and would -- meaning nothing untoward,
5 then let's resume our discussion. 5 wehave labded with a highlighter and our little
6 (TexCom Exhibit No. 74 marked) 6 handwritten legend is"fictional." And | don't mean
7 JUDGE EGAN: Would it be okay to ask a 7 tobedeprecating. It may bethat wejust couldn't
8 clarifying question just so | make sure | understand 8 finditinthe Exxondata, but at least we had trouble
9 that testimony before it begins? 9 corrdating your lineto any of the support materials.
10 MR. RILEY: Of course. Yes. 10 MR. WALKER: Y our Honor, at thistime, |
11 JUDGE EGAN: | just want to get some 11 would object. Although thisitem has not been offered
12 nomenclatureright. When yall were talking about 12 into evidence, | would object to that editorial
13 “throw," are you talking about the angle of the fault 13 comment as being a comment upon the evidence as
14 or are you talking about the depth of the fault or -- 14 opposed to something hel pful to the Court.
15 WITNESS COLLIER: The amount of movement 15 JUDGE WALSTON: If | understood
16 aongthefault line. 16 correctly, he might have picked a better word than
17 JUDGE EGAN: So how much difference 17 “fictional," but hewas at least just explaining --
18 thereis between -- 18 MR. RILEY: Yes, gr. Infact, that was
19 WITNESS COLLIER: If you take thisright 19 thereason| didn't warnt it to be anything more than
20 here, this horizon, if it moves down 20 feet, we have 20 what weintended it to be, which was our difficulty in
21 20 feet of throw. Soit can be 20 feet lower than 21 locating thelinesthat Dr. Collier drew.
22 whereitis-- 22 Q (ByMr.Riley) Dr.Cdlier, let meask youa
23 JUDGE EGAN: Okay. So 400 feet of throw 23 preliminary question. Did you draw thelinesonthis
24 ishow much they've separated from each other? 24 map?
25 WITNESS COLLIER: Yes. 25 A No.
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Q Who did that work?

A | had my staff compilethis.

Q Andwho among your staff do you know who
actually worked an this diagram?

A Zack Irwin.

Q Isthatit? Mr. Irwin?

A Lynn Smith. Andthen| reviewed all of
the -- after they marked it, | looked at all of them.

Q Okay. Soisit fair to say then, after these
individuals compiled the exhibit, that you checked the
work and you stand by it here today?

A Yes

Q Okay. And at least in terms of methodology,
do you seewhat | attempted to do in labding each of
the segments you drew with numbers?

A Yes

Q AndI cameup with -- wdl, | shouldn't take
credit for others work. My colleagues and | came up
with atotal number of 31.

A Yes

Q Now, our numbers 30 and 31 refer to the
faults that were identified by the applicant, and
Dr. Langhus specifically, that we depicted in the
application and have discussed severa timesthis
morning, correct?

O©CoO~NOOOTA,WNBEF
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of offset, if these faults do -- indeed do exist in
the injection zone, then it would be the Exxon data we
would rely on for evaluation of these faults, correct?

A Yes

Q Now, let'sdtart, if you don't mind, with --
well, let me ask amore general question.

A Okay.

Q | know that you don't haveit -- havethe
data on afault or a segment-by-segment basis, but can
you say in general terms what the maximum offset for
all the other faults depicted on your Exhibit 1P, what
isthe highest offset that isreflected in your
exhibit?

A | couldn't tell you offhand.

Q Allright. Theother day when Dr. Langhus
was testifying -- | don't think you were present for
the hearing in Conroe -- Dr. Langhus talked about the
cong stency that one would expect to seeinthe
Jackson shale formation. In other words, what does it
look like when -- if you wereto pull up awelbore
and look at that consistency. Do you have an opinion
on what the Jackson shale consistency would be or some
common reference you could help us with?

A It'spredominantly shale or clay or mudstone.
It haslittle scattered sand lenses -- afew -- very

Page 932

A Correct.

Q So30and31arejust your reflection of the
faultsidentified by Dr. Langhus and the applicant in
the application, correct?

A No.

Q [I'msorry.

A Theapplicant and the application did not
identify most of these faults.

Q No, I'msaying 30 and 31, sir.

A Oh, 30 and 31, yes.

Q Yes

A Yes Yes

Q And then therest of theitemsin this record
arewhat you and your staff have added and you stand
by here today?

A Yes

Q Now, of the remaining faults depicted on your
Exhibit 1P, are you able to go by number and tdl us
the offset for each of those faults?

A No.

Q Isthat something that one could do based on
the Exxon data?

A Yes

Q Youwould have no data that contradicted the
Exxon data, so whatever the Exxon data showed in terms

©CoO~NOOUILA,WNPE
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few -- sand to silty lensesinit. But the vast
mgjority of it, 90-something percent is mudstone.

Q Allright. And to the layperson, mudstone
seams contradictory, but if | hdd asample, let's
say, out of awdlborein my hand, can you tdl me
what the consistency would be like?

A It would beaclay or mud.

Q Would playdough be a reasonable way to
describe how it would seemto alay person?

A | guessyou could usethat. Or if you've
been out in the fidd and gotten muddy boots and the
mud sticks on your shoes, that's what weretalking
about.

Q Allright. So it would seem to be something
that would not -- something -- it seemsto bea
stratum that would not transmit energy very
effectivey.

A By "energy” you mean fluid?

Q No, I'msaying -- by "energy" | mean energy.
If someonewereto hit, | guess, a bucket of mud, it
would seem to me that the bucket of mud would
dissipate the energy from a hammer hit so that it
doesn't necessarily even penetrate down into the deep
-- or to the bottom of the bucket.

A Wadl, | know what you'retrying to get at,
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1 but it will transmit energy. That's thewhole theory 1 Q Now, wouldyou define-- or would you
2 and practice behind seismicis that you can -- you can 2 describe the Jackson shale formation as a significant
3 transmit energy through it. Otherwise you would not 3 confining layer asit exists around the TexCom
4 been ableto do seismic profiling. 4 fadility?
5 Q Wedl, andsesmic profiles are a matter of 5 A ltisapotentia significant confining
6 bouncing energy off of rock stratum and receiving the 6 layer.
7 echo back and being able to make distinctions like 7 Q Andathousand feet of mudstone would seemto
8 what's mudstone, what's limestone, what's hard rock, 8 bepretty impermeableto fluid transfer. Isthat
9 things of that nature, correct? 9 far?
10 A Butyour questionwas: Would it transmit 10 A Tothelaymanit would.
11 energy? Andto get to theunderlying layers below a 11 Q Waédl, how about to the geologist? As between
12 mudstone you haveto transmit energy through the 12 sand and shae, which is more permeabl€?
13 mudstonein order to get that energy below. Sowhile |13 A Thesandis more permesble.
14 mudstones do attenuate or while they do weaken the 14  Q And asbetween sand and shale, would water
15 signd, energy will betransmitted through amudstone. |15  tend to permeste the sand much more readily than the
16 Q Okay. AndI'msorry, | didn't meanto-- | 16 shade?
17 wasn't redly referring to seismic. | was more 17 A Thesand.
18 thinking about -- well, you've probably seen those 18 Q Andcanweassumethat therulesthat weadl
19 fdlowswho, you know, ether with their head or with 19 know fairly wel in other contexts of the path of
20 ther hand break bricks? 20 lesst resistanceis where you would find the water or
21 A That'ssdsmicenergy. 21 fluidtravdingin ardative sense? In other words,
22 Q Allright. Andif oneof those bricks was 22 youwould expect, if something was bounded by shae on
23 mud, would you expect the sameresult? In other 23 onesideand ashde on the other side and sand in the
24 words, doesn't some -- isn't there some factor 24 middle, would you expect the water to transmit in the
25 associated with the brittleness of the material that 25 sand preferentialy?
Page 936 Page 938
1 isstruck? 1 A Yes
2 A Yes, itwouldtransmit alot less energy. 2 Q Ld'sgohack totheexhibit -- Exhibit 74.
3 Q Sothat would befair thento say that the 3 Which of these markings indicate horizons mapped above
4 Jackson shale athousand foot in the area of the 4  the Jackson shale?
5 proposed TexComwel, would transmit energy, say, from 5 A AbovetheJackson shdeisjust theone
6 above much less effectively than, say, agranite 6 horizon, whichisthe-- it's the orange layer, top of
7 layer. Would you agree? 7 Piocene from Exxon Mobil 2002.
8 A True 8 Q Okay. Theorangelayer --
9 Q Wouldyou expect any cracks in the Jackson to 9 A Widl,it'sorangecolor --
10 sed themsdvesif therewere a crack in the Jackson 10 Q@ Orangecalor --
11 shde? 11 A --soorangelines.
12 A They may or may not. You havetolook at the 12 Q Sotheorangelinesare-- I'msorry, theone
13 evidence-- theloca evidence 13 | haveinfront of meit's very difficult to read the
14 Q Farenough. But asamatter of just the 14 legend. Thelegend hasn't been changed. It'sfrom
15 consistency of theformation itsdf -- at least | can 15 your Exhibit 1P, correct?
16 imaginein my head -- it being difficult to keep the 16 A Yes
17 mud from merging back into itsdf. 17 Q Letmejust takeamoment -
18 A That'swhy studies have been doneto see 18 A --second fromthe bottomisthe orange
19 whether or not mudstones -- faulting in mudstones can 19 caor.
20 betransmissiveor not. 20 Q Okay. Let mejusttakeout 1P. It will be
21  Q | undestandthat. But would you agreewith 21 easiear for metorefer toit. Okay.
22 me a least on aconsistency basis, that amudstone 22 Again referring to your legend -- now
23 ismorelikdy to reform and seal than, say, agranite 23 that | canseeit -- asyou said, theindication is
24 sone? 24 that the orange lines depict amapping or horizon
25 A Yes 25 whichis called thetop of the Pilocene --
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1 A Pliocene 1 MR. FORSBERG: -- who may not be
2 Q --Plioceng I'msorry. And what does that 2 parties.
3 meanto uslay faks asto wherethe -- where the 3 MR. WILLIAMS: We have onewho is not
4 horizon was mapped? 4 oneof our testifying experts.
5 A Thisisapproximatdy 500 feet bdow the 5 JUDGE WALSTON: You have onewhat?
6 surface 6 MR. WILLIAMS: We have one party here
7 Q Soit'stll agood distance, again looking 7 whoisnot oneof our testifying experts.
8 at exhibit -- I'm not sure the exhibit has depths or 8 MR. RILEY: If they're part of TCEQ --
9 thicknesses -- but it's still substantially above the 9 MR. WILLIAMS: Okay.
10 Jackson shaleformation, isit not? 10 JUDGE WALSTON: Arethey part of the
11 A Correct. 11 Commission?
12 Q The--1notethat -- I'msorry, [l meask a 12 MR. WILLIAMS: Yes.
13 different questionfirst. 13 JUDGE WALSTON: Okay.
14 Areall the other faults that you depict 14 MR. FORSBERG: If we could just be
15 ontheexhibit, Exhibit 1P, mapped beow the Jackson |15 advised when that period of discussion of that topic
16 shale? 16 isover sothat we caninvite her back?
17 A All theother colors except that the -- 17 MR. RILEY: Of course.
18 Q And!'ll cal your attention to the dark 18 MR. FORSBERG: Thank you.
19 greenline I'mnot surel haveit correct, but is 19 JUDGE WALSTON: Hang on just a second.
20 that also mapped beow the Jackson shale? 20 Why don't we go off therecord.
21 A Yes Theearesomeof themthat aremapped |21 (Discussion off the record)
22 inthe Jackson shale-- 22 JUDGE WALSTON: Okay. Back onthe
23 Q Okay. 23 record, and let therecord reflect that all persons
24 A Andthat isthe-- oh, that would be -- wdl, 24 who are not authorized by the protective order to be
25 |t mege -- thepurple 25 in attendance have been excluded from the room.
Page 940 Page 942
1 Q Thepurpleare mapped in the Jackson shale? 1 And, Mr. Riley, you'l let us know when
2 A Yes 2 you'removing out of that topic and into something
3 Q Allright. Soat least the orange then we 3 dse?
4 could say arewell above, correct? 4 MR. RILEY: Yes, gir.
5 A Correct. 5 (Thefallowing Pages 943 through 968 are
6 Q Thetopof the-- | don't guesstop isthe 6 CONFIDENTIAL and have been separatdy bound.)
7 right way to say it -- but the depth perhapsto the 7
8 upper Cockfidd is 5,134 feet. You said you acoepted 8
9 that from the application previously, correct? 9
10 A Yes 10
11 Q Sotheorangelinesdown to thetop of the 11
12 upper Cockfidd are some 4600 feet? 12
13 A Approximately. 13
14 Q Tdl me if youcan-- and actudly were 14
15 about to go into some questions about the confidential |15
16 information, Judge, and wejust wantedto alert youto |16
17 that. 17
18 JUDGE WALSTON: Okay. Isthereanyone |18
19 here-- maybe we need to go over the protective 19
20 order -- that doesn't fit within the criteria? | 20
21 beieveeveryonehereis ether aparty or anamed 21
22 expert. 22
23 MR. FORSBERG: | may have a couple of 23
24 individuas herewho arenot -- 24
25 JUDGE WALSTON: That are not parties? 25
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1 JUDGE WALSTON: Thenwell go ahead and 1 refer tothe numbers that you've used as the location

2 bresk for lunch. It's noon now, so well resumein 2 onyour Exhibit No. 74?

3 onehour at one o'clock. 3 MR. RILEY: Yes, Your Honor.

4 (Recess: 11:58 am. to 1:02 p.m.) 4 JUDGE EGAN: Thank you.

5 5 Q (ByMr. Riley) Givemejust asecond,

6 6 Dr. Collier, to pull that out, and you a second and

7 7 everyone eseto get oriented.

8 8 Within your materials that you have with

9 9 you, areyou ableto daborate further on some of the
10 10 back-up information that you relied upon in drawing
11 11 thevariouslines on this map?
12 12 A Yes
13 13 Q Okay. Le'sstart -- let mefirst get my key
14 14 sowecanfallow dong. We have labeed one segment
15 15 that you've drawn on Exhibit 1P, alinethat we
16 16 have-- or given the number 14A. Canyou find the
17 17 sourcemateria for thelineyou drew as afault that
18 18 wevelabded 14A?
19 19 A That'sin Exhibit M, the second page, which
20 20 isfirst main Conroe -- first main Conroe sand map.
21 21  Q Andwithinthat exhibit and with respect to
22 22 that line canyou look at your source material and
23 23 determine whether indeed it depicts afault or awater
24 24 contact?
25 25 A It'shardtotdl looking at the map. |

Page 970 Page 972

1 AFTERNOON SESSION 1 originally identified it asafault. 1t could

2 MONDAY, DECEMBER 17, 2007 2 possibly beawater contact on here.

3 (1:02p.m) 3 JUDGE EGAN: It could be awhat?

4 JUDGE EGAN: Let's go back onthe 4 WITNESS COLLIER: A water contact.

5 record. It's about three minutes after 1:00 on 5 Q (ByMr.Riley) What isawater contact,

6 December 17th, 2007. 6 Doctor?

7 Dr. Callier, you're till under oath. 7 A Wdl, what they're showing isif you look at

8 And, Mr. Riley, you'rein the process of 8 thecodlor coding -- actualy they're not showing it as

9 crossing, so please continue. 9 awater contact. Ther light green colors are
10 PRESENTATION ON BEHALF OF 10 ther -- |l mepull it up. Thedarker green color
11 THE ALIGNED PROTESTANTS 11 hereiswhat they labded a gas cap shrinkage. And
12 (Continued) 12 therésalighter green color and that's remaining
13 HUGHBERT A. COLLIER, 13 origina oil zone. And then you see-- if you come
14 having been previoudy duly sworn, testified as 14 south of it towards the southeast sinceit's kind of
15 follows: 15 oriented towards that way, that's remaining original
16 CROSS-EXAMINATION (Cont'd) 16 gascap.
17 BY MR RILEY: 17 So what thereit could be possibly
18 Q Good afternoon, Dr. Callier. 18 showing isa contact between the original -- well,
19 A Good afternoon. 19 they'reshowing it al as being gas cap and they're
20 Q I'dliketo start this afternoon by again 20 looking at the amount of shrinkage. And they --
21 referring back to your Exhibit 1P and discussing some 21 they'relooking at the contact between the gas cap and
22 of thelight blue colored faults as you describe them 22 theoail. Soit could beagas/oil contact there
23 inyour prefiled testimony around the proposed TexCom |23 Q Okay. But you've depicted it on your Exhibit
24 facility. 24 1P asafault, did you not?

JUDGE EGAN: Could you, where possible,

25

A Yes

25 (Pages 969 to 972)
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1 Q Andthat'sincorredt, isit not? 1 Q Andinwhat exhibit areyoureferringtoit
2 A Yes/itcouldbe 2 beinglessthan 50 feet?
3 Q No--isitorisitnot? 3 A Thesame oneweve been talking about.
4 A Wedl, themapissosmdl and ther 4  Q Isthat Humble Exhibit 8?
5 ocontact -- it probably -- I'll say it'sincorrect. 5 A Yes
6 Q Allright. By theway, Doctor, back-up 6 Q Okay. Couldyoulook at Humble Exhibit 9?7
7 information for these maps that you'veincluded is 7 A Allright.
8 availableat the Texas Railroad Commission. Isthat 8 Q AndinHumble Exhibit 9 would you agree that
9 correct? 9 it's somewhere between 10 and 40 feet -- I'm sorry, 15
10 A Correct. 10 and40feet. | apologize.
11 Q Haveyoulooked at any data, raw data, that 11 A 'l acceptthat. Again| can't read the
12 went into compiling of the maps that Exxon -- that you |12 numbers on the map.
13 rdied upon from Exxon? 13 Q WhereisHumble-- whereisthe horizon that
14 A |didreview theinformation. 14 isdepicted in Humble Exhibit 8 versus the horizon
15 Q Youdidreviewtheinformation. Whendidyou |15 that'sdepicted in Humble Exhibit 9?
16 dothat? 16 A TheHumble Exhibit 8 sand overlies the Humble
17 A Whenwecollected dl of therecords. 17 Exhibit 9, whichis the second main Conroe sand QA
18 Q Okay. Now, Doctor, did you personaly go to 18 member.
19 theRailroad Commission and look at the back-up 19 Q Sowearemoving deeper inthe upper
20 information that supports the various mapsthat you've |20 Cockfidd. Isthat correct?
21 introduced with your testimony? 21 A Correct.
22 A | persondly went to the Railroad Commission 22 Q Werenatintothemiddlie Cockfidd. Were
23 and pulled the information with thefiles. 23 moving within the sands in the upper Cockfield,
24 Q Sowhenl asked you thisquestionin your 24 correct?
25 deposition -- what date was that, then? 25 A Correct.

Page 974 Page 976
1 A Itwasacoupleof months ago wewent -- a 1 Q SoaswegofromHumble Exhibit 8 downto
2 month or two. | don't remember the exact date. 2 Humble Exhibit 9 -- and by down | mean degper into the
3 Q Caetainly prior to when| took your 3 earth, correct?
4 depositionin Conroein this metter. Isthat correct? 4 A Correct.
5 A Ohyes. 5 Q Andwouldthat aso betruefor Humble
6 Q Sowhenl asked you the question of whether 6 Exhibit 10?
7 youlooked at any of thedatathat supportedtheExxon | 7 A Yes.
8 maps and you indicated you had not, was that correct? 8 Q Weredtill going degper in the upper
9 A |looked a thedatainthefiles. A lot of 9 Cockfidd -- not into the middle, but till in the
10 thedataonwhichthismap isbased uponisnotinthe |10 upper Cockfidd, correct?
11 files. 11 A Yes
12 Q Waidl, I'mgoing to find the deposition 12 Q Andthethrow -- or, excuse me, the offset in
13 questionand I'll read it to you and seeif your 13 Humble Exhibit 10 for that sameindication on the
14 answer wastruthful at thet time. Just givemea 14 Humble map is approximately 40 feet. Isthat correct?
15 minute. Well comeback to this. 15 A [I'll accept that.
16 A Allright. 16 Q I'msorry, | mischaracterized it. Somewhere
17 Q Movingonthough, Doctor, with respect to the 17 beween 10 and 40 feat?
18 segment that welve labeed 14B -- you find that on 18 A [I'll accept that.
19 your Exhibit 1P? 19 Q Andfinaly on Humble Exhibit 11, again going
20 A Yes 20 deeper, correct, in the upper Cockfidd --
21 Q Andwhat istheoffsat for exhibit -- excuse 21 A Yes
22 me, for Segment 14 -- I'll say 14B -- yes, 14B? 22  Q Andit showsto be somewhere on the order of
23 A It's--again,it'svery hard to read the 23 40 fedt offset. Isthat correct?
24 contour lines, but it's -- those are 50-foot contours. 24 A I'll accept that.
25 It'slessthan 50 fedt. 25 Q Andthen Humble Exhibit 12, whichis, again,
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1 deeper into the upper Cockfidd, abovethe middie 1 hydrocarbons beneath it?

2 Cockfidd, shows that theré's no fault. \Would you 2 A Yes

3 also accept that? 3 Q Soisitagainevidencethat the Jackson

4 A Youhaveto becareful how you phraseit. 4 shdeisaconfining unit, that it has secured

5 Q Allright. Well, it doesn't show afault on 5 hydrocarbons that have been produced for more than 70

6 thedepiction, doesit? 6 years?

7 A Right. Andit showsnodata They had no 7 A No

8 datathere 8 Q Doctor, the-- | found no fault -- again,

9 Q Allright. That'syour understanding, 9 based on your evaluation of back-up information -- |

10 correct? 10 found no linethat you've drawn, no fault that you say

11 A That'swhat the map shows. 11 exists, other than the two identified by the applicant

12 Q That'swhat themap shows. That'syour 12 that showed an offset -- avertical offset of more

13 understanding, correct? 13 than 60feet. Do you disagree with that statement?

14 A Correct. 14 A [I'll agreewiththat.

15 Q Again, weare-- based onour earlier 15 Q Earliertoday we discussed a Fall-off test.

16 discussion fromthis morning, we are still talking -- 16 Do you remember that discussion?

17 if welook at TexCom Exhibit 72 -- about thehorizons |17 A Yes.

18 inthe upper Cockfidd just below the Jackson shale, 18 Q Andwhilel don't think you had very detailed

19 correct? 19 familiarity with Fall-off tests, are you familiar with

20 A Correct. 20 thetermof "radius of investigation"?

21 Q Weaenottaking about any mapped horizons 21 A Yes.

22 inether themiddle Cockfidd or thelower Cockfidd, 22 Q What doesthat mean?

23 correct? 23 A That'sthedistance out for whichthetestis

24 A Correct. 24 characterizing the zone that's being tested.

25 Q Doctor, doyou have an opinion as to why 25 Q Allright. Areyoufamiliar with whether
Page 978 Page 980

1 BExxonwas particularly interested in mapping the upper 1 zone-- excuse me, whether a Fall-off test can depict

2 Cockfidd? 2 boundary conditions?

3 A Theupper Cockfiddisthe zonethey're 3 A Yes

4 producing out of. 4 Q Andinfact, boundary conditions, Doctor, why

5 JUDGE EGAN: I'msorry, you're going to 5 don't you explain what boundary conditions are?

6 need to speak into the mic. 6 A A boundary condition could beaceiling

7 WITNESS COLLIER: It'sthe zonethey 7 fault. It could be a pinch-out of the unit that's

8 were producing out of. 8 beingtested. For instance, if it'sasand -- let's

9 Q (ByMr.Riley) Infact, inthehistory of 9 say you go out athousand fest and the sand is no

10 the Conroefidd, the upper Cockfiddisthe 10 longer present there, it becomes an impermeable

11 productive zone. Isthat correct? 11 barrier. Varioustypes of things you can detect if

12 A Correct. 12 you have a boundary condition -- it could be a fault.

13 Q Andthereisnot production -- or has not 13 It could be what geologists call a pinch-out.

14 historically been production from the middie or lower 14 Q Itasocouldbeanopeninginto amore

15 Cockfield. Isthat also correct? 15 transmissive sand, could it not? It Ssmply measures a

16 A Correct. 16 differentiation and pressure at aboundary. |sthat

17 Q Woulditindicateto you, Doctor, asan 17 correct?

18 expert geologist, thet the Jackson shaleis an intact 18 A Correct.

19 barrier layer or confining unit by the fact that for 19 Q Soitisndther -- it doesn't havetobea

20 some 70 yearsthere's been oil and gas productionfrom |20 ceiling feature, it could actually be amore

21 the upper Cockfidd? 21 transmissive sand, correct?

22 A Thet statement isnot entirely true. 22 A Correct.

23 Q Allrignt. If therewerefracturesor faults 23 Q Andareyouawareof theradius of

24 inthe Jackson shale that were transmissive 24 investigation for the Fall-off test?

25 verticaly, would that not have led to release of the 25 A No.
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Q If I represented to you that it was 1500 feet
or more and showed no boundary conditions, can you
reach any conclusion?

A Ifit--if it looked at 1500 feet and showed
no boundary conditions based upon that test, for the
interval that they weretesting, you could surmise
there's no boundary condition.

Q Soyou would think though -- well, is the
test valid for consideration in this case?

A It would be evidence that you would want to
look at, yes.

Q Andit would till, whether it'sa-- let me
withdraw that question --

You relied on earlier in your testimony
saying what you thought the applicant should have
modded in terms of permeability, correct?

A Yes

Q Andfor that reason you must think that the
Fall-off test was reliable, correct?

A Yes

Q Andeventhoughit perforated different sands
than the applicant proposes to perforate within the
same injection zone, would you also agreethetest is
valid in determining whether there are any boundary
conditions within the radius of investigation?

©CoO~NOOUILA,WNPE
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words, most wells don't have APl numbers. Is that
correct?

A Yes. | don't know if -- many of theold
wdls prefifties or forties, somewherein there, they
wouldn't have them.

Q Allrignt. And, Doctor, | think thisis, to
some extent, a function of midabding in the
application of aboring log or alog -- excuseme, |
guessit'san dectric log -- of -- that was labded
in the application C-425, and you've indicated on this
exhibit that the log total depthis 12,494 feet?

A Correct.

Q Andthat -- was that because you found it in
the application labded -- I'm sorry -- [abded C-425?

A Correct.

Q Could you take a minute and look at that log,
if you haveit before you?

A | dont haveit withme

Q Allright. Let meprovideyou acopy. But
it isin the applicant's exhibits in the well logs
Volume 3 of 15, Page 58 of 58. So it should be right
at the back.

Do you haveit now in your hand, Doctor?

A Yes

MR. RILEY: Does everybody dse haveit?

Page 982

A For theradiusinvestigation for theinterva
that was perforated in the test.

Q Okay. Wdl, if theinterva that was
perforated was 100 feet or 90 feet, and it was
perforated in the lower Cockfield sand, would you find
it to be helpful in evaluating any boundary conditions
in the lower Cockfield sand for aradius of 1500 feet?

A Yes

MR. RILEY: May | havejust aminute,
Y our Honors?
JUDGE EGAN: Yes.

Q (ByMr. Riley) Doctor, I'd liketo call your
attention to your Exhibit 1Q in the application. If
you would take a moment and pull that out, let's
discuss one of your notations on that exhibit.

A | haveit out.

Q Allright, Doctor, thereis anotation on the
TC Howel survey that gives an API number. Canyou
tell uswhat an APl number is?

A It'sthe American Petroleum Institute, and
it's aunique number assigned to -- at least to modern
days assigned to every well.

Q Allright. Andisit correct over the course
of time, Doctor, the APA -- excuse me -- the AP
numbers are relatively recent developments? In other

©CoO~NOOUILA,WNPE
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Q Doctor, if you'd look at the-- first of all,
the applicant |abded the document C-425. Isthat
correct?

A Correct.

Q And that was your reason for identifying with
the map that's depicted in your Exhibit 1Q?

A Correct.

Q Ifyoulook at it alittle more closdy
perhaps, could you -- do you find whereit describes
the location of that well or thewdl that that log
represents?

A Yes

Q Andthat would be 500 feet from the -- and
it's FNWL, and that stands for from northwest line,
correct?

A That's correct.

Q And800 feat from east line, correct?

A Fromtheeast line of the lease and survey.

Q Andwould you agree with methat that
corresponds on the map to Wel No. C-426? If you'll
look at adry holeup inthe TC Howdl survey inthe
upper left-hand -- excuse me, right-hand portion of
that survey?

A Wadl, it may. It depends on wherethey put
the northwest line.
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Q Doesthewdl log --

THE REPORTER: I'm sorry, | didn't hear
the end --

MR. RILEY: I'm sorry, there was
something --

WITNESS COLLIER: That wasme.

Q (ByMr. Riley) Doesthe wdll log indicate
that it was adry hole?

A Thewdl log does not indicate that it was a
dry hole.

Q Okay. And the-- asbest you can tell from
looking at the depiction -- or the description in the
well log of the well location -- can you -- can you
identify the well log asrelating to C-4267?

A Asfar asthe description? Asfar asthe
location?

Q Yesagr.

A It'snot going to agree exactly, because it
saysit's 500 feet from the northwest line and
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A Yes

Q Isityour position that every fault within
the area of review that you mapped in your Exhibit 1P,
does every one of those faults extend upward to the
surface?

A No.

Q What stopsthem?

A Somefaultswill dieout structuraly and --
they'll just -- they just dieout. At theend they
terminate.

Q Okay. Isit your testimony inyour prefiled
that all of thefaults that you've depicted in Exhibit
1P aretransmissive laterally across the faults?

A No.

Q Canyou be more specific which ones are and
which ones aren't?

A No.

Q Areadl thefaultsthat you depicted in
Exhibit 1P transmissive vertically upward?

A No.

Q Do you know which ones are?

A No.

Q You mentioned in your prefiled -- on Page 11
of 41 of your prefiled testimony, you mention on Line
3 about liquidsinjected are connate. Can you please

800 feet from the east line.

Q Butit'scertainly not Well 425. Canwe at
least agree that far?

A Yes

Q Thatisthewell log that you're relying on
for the depth that you associated with Well C-425,

Page 986

correct?

A Yes

MR. RILEY: Thank you, Doctor. | have
no further questions and | pass the witness.
JUDGE EGAN: Mr. Williams?
CROSS-EXAMINATION

BY MR. WILLIAMS:

Q Good afternoon, Dr. Collier. My nameis John
Williams. | represent the Executive Director.

JUDGE EGAN: Microphone.

MR. WILLIAMS: I'msorry. Thank you.
Good afternoon.
Can you hear me now?
Yes.

JUDGE WALSTON: Yes.

Q Dr. Cdllier, does every fault visble at the
surface extend 6,000 feet beow the surface?

A No.

Q Do somefaultsthat arevisibleat the
surface extend that degp?

A Yes

Q Doesevery fault that exists at 6,000 feet
below the surface extend upward to the surface?

A No.

Q Do some?

>0 >
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explain what connate waters are?

A Connatewater is-- alot of logging people
useit to refer to the naturally-occurring fluids that
arein aformation.

Q Thank you.

MR. RILEY: What page was that on?
JUDGE EGAN: Page 11.

MR. WILLIAMS: Page 11 of his prefiled.
JUDGE EGAN: Line3.

MR. WILLIAMS: Line3.

Q (By Mr. Williams) Onyour Exhibit 1C, the
photographs of faults -- the one, two, three, fourth
page -- Mr. Riley was asking you about the Big Barn
East Fault. Canyou tdl mewhat in that photograph
tells you that thereis afault there?

A You notice fromwherethe vehicleis parked
coming back out towards us, you noticethereés a
section of theroad that's repaved.

Q Okay. Thelighter part of the photograph?

A Wadl, it'sthe dark part you see --

Q Okay. Thedark part.

A Thedark part. That isrepaved. Thisisa
fault -- and | misspoke earlier. It's Carl Norman,
N-o-r-m-a-n, not Nevman.

Q Rignt.
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1 A Thisisafault that Carl Norman has been 1 alinear -- to curve alinear feature that many times
2 monitoring for over 20 years. And what you see here 2 thoseprove out to befaults. But you don't have
3 isthat periodicaly you get enough of abump inthe 3 enough evidence here, soyou just call it alineament,
4 road that they haveto go in there and smooth it out 4 whichmeansit'sreally an abnormal or -- you don't
5 and repave part of it. And that's what they've done 5 normally seethose types of Straight to dightly
6 hee 6 curved features on the surface.
7 Q Okay. Someof these other faults-- other 7 Q Okay. Andonyour Map 10 you have identified
8 photographs showing cracks in the pavement, how doyou | 8 afeature known as a sinkhole down toward the
9 digtinguish cracksin the pavement from afault from 9 southeast perimeter of the two-and-a-half mileradius.
10 cracksin the pavement because of somefailure of the 10 Theresablueletter "I" marking the spot. Isthat
11 subbaseintheroad? 11 thesinkholeyou have pictures of in Exhibit 1C?
12 A That'sagood question. You want to, one, 12 A Yes
13 look and seeif there's any evidence for anything 13 Q I havetoadmitI'mhavingtrouble seeing a
14 subbaseinthe-- dongthat part of theroad. Is 14 dgnkholeinthese pictures. Couldyou help me
15 thereaculvet? Isthere something dse extending 15 identifyit?
16 out on either side, maybe a previous road? 16 A Naticesnkhdeisin quotation marks.
17 If you don't find any kind of evidence 17 Q Okay.
18 for something that could have collapsed, you look for 18 A |didn'tknowwhat esetocal it. The
19 subtle or not-so-subtle differences in devation. 19 featureissolargethat itis-- itisvery hardto
20 It'sbasicaly abump intheroad. You go fromone 20 getitwithinany pictures.
21 sideof these cracksto another. And when you fed 21 Q Okay.
22 that bump and you get out and look at it, and you see 22 A Soit's-- noticetherésachain-link fence
23 that thereisan offsdt, that is evidence to support 23 aroundit. It'salargedliptical-shaped body. Then
24 that that is-- theres strong evidence that could be 24 thetrees-- redlly kind of the edge of it startswith
25 afault. Cetainly not every crack intheroadisa 25 that brushlineor treelineinside the fence.

Page 990 Page 992
1 fault. Andwethat -- there were some of these roads 1 Q Okay.
2 that had alot of cracks going straight down the road 2 A Andwhenyou read the articles about the
3 for along distance. Andwe got on -- the further we 3 early devdopment of thefidd, they lost adrilling
4 |looked we saw that was just poor road construction and 4 rigononelocation. They lost achristmas tree on
5 poor subbase. 5 another. They had a collapsed feature that resulted
6 Therésalinearity toit that also 6 inafesture 200 feet in diameter and about -- they
7 sometimes you can -- you can see extending very subtly 7 estimated to be 800 feet deep. So they had a number
8 off oneither side. Y ou may seethis continue off 8 of blowouts. That's why took the pictures and that's
9 acrossthe road and a subtle change in eevation. 9 why it'sin quotation marks.
10 Q Okay. Onyour Exhibit 10, the map of these 10 Q Okay.
11 surfacefaults, to theleft of the four proposed 11 A |It'snot adassical geologica sinkhole.
12 TexComwellsyou'vegot along curving yellow line, 12 Q Right. Couldyouexplainwhat achristmas
13 andyouvegot the-- thenameis"Lineament." Could 13 treeisintheoil business?
14 youexplain what that is and how you discovered that? 14 A A christmastreeisthe structurethat sits
15 A Yes Underlyingmost of that yellow line, 15 ontop, andit'sthe-- the valves, the piping, that
16 youcan see-- thisisbased upon -- | think thisisa 16 controlsthe access to thewel and by which the gas
17 LIDAR image and you can see the subtle indication 17 flowsout. It kind of lookslikea-- | guessa
18 underneath that linefor much of the length of a 18 roughneck's christmas tree.
19 littledrainage. And you can see how the drainage 19 Q It'snotlikeinabuilding construction
20 kindof linesupinadightly curved area. 20 wherethey put thejuniper on top of the building when
21 This was one that was pointed out to me 21 theyfinishthe--
22 by Bob Ringholz with Fugro Geophysical. Theyhada |22 A No, no.
23 retired geologist who was -- who is a contemporary of 23  Q No? Okay. Inacoupleof placesinyour
24  Carl Norman, and that's what he specializesin. So he 24 prefiled -- and I'll direct you to Page 23 of your
25 wasnot willing to identify thisas afault, but it's 25 prefiled testimony --
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1 A (Witnesscomplies) 1 A Yes
2 Q --onLines1land12, yousay, "Thisaso 2 MR. WILLIAMS: I'll accept those answers
3 meansthat the application is administratively 3 and pass thewitness, Your Honor.
4 incomplete” 4 JUDGE EGAN: All right. Any further --
5 A Yes 5 any further redirect, Mr. Walker?
6 Q Doyouseethat? 6 MR. WALKER: Yes, maam. Just afew
7 A Yes ‘ 7 questions, if | may.
8 Q Haveyou ever worked for or been an employee 8 REDIRECT EXAMINATION
9 of the TCEQ or any of its predecessors? 9 BY MR. WALKER:
10 A No. 10 Q Dr. Cdlier, you were asked about the Big
11  Q I remember you saying that you've worked on 11 BarnEast Fault. Do you recall that line of
12 Classll wel applications. Have you been involved 12 questioning?
13 with any applications beforethe TCEQ or its 13 A Yes
14 predecessors? 14 Q How closedoestheBigBarn East Fault get to
15 A No. 15 theareaof review based upon your observation and
16 Q Inyour experiencewith Class|Is beforethe 16 research?
17 Railroad Commission, do you get notices of deficiency |17 A Itisright onthe edge, but within the
18 onthose applications? 18 two-and-a-half mile area of review.
19 A | never recaved any. 19 Q Allright. Isthereaparticular reason or
20 Q Okay. But yourefamiliar with the NOD 20 rationadefor not classifying a fault as mgjor or
21 process-- 21 minor if infact one doesn't so classify?
22 A VYes 22 A Yes Agan, as| mentioned this morning, it
23  Q -ingenerd? 23 would depend upon for what purpose you were
24 Do you have aworking idea of what 24 identifying faults. And in the context of the
25 things, ether at the Railroad Commission or TCEQ, 25 application, the applicant is charged with identifying
Page 994 Page 996
1 that staff look for in their administrative review of 1 thepresence of faults and fractures, and then having
2 anapplication? 2 identified them, tolook at every one and decide
3 A Yes 3 whether or not they'retransmissive. So it makes no
4  Q Andcouldyou please give us an idea of what 4 differenceif it'samgjor or minor fault. Mgjor and
5 thosethings are? 5 minor faults can both be transmissive. They can be
6 A Wadl,inthecontext of thisthey're looking 6 conduits for the upward or the downward movement of
7 for al of the wells that's within the two-and-a-hal f 7 fluid. Sointhat regard it doesn't make any
8 mileareaof review. And theterm may beincorrect 8 differenceif it'smgjor or minor.
9 there "inadministratively” incomplete. Certainly 9 Q Isitpossblefor fluid to migrate through
10 there are anumber of -- there are approximately 100 10 ordongafault that has afour- or five-foot throw?
11 more water wells within the two-and-a-half mile area 11 A Yes
12 of review than what the applicant identified. 12  Q |think there has been somediscussion
13 And so | will admit that the term 13 ealier, Dr. Callier, of alack of corrdation --
14 “administratively incomplete” may beincorrect, but 14 MR. RILEY: Mr. Walker, could | ask you
15 thetechnical part of what they submitted is certainly 15 to spesk into the microphone? I'm having trouble
16 incorrect, for which TCEQ, you know, may or may not 16 hearing you.
17 have had any knowledge of that. All they could go on 17 MR. WALKER: I'msorry.
18 was the map that was provided, and that map was taking 18 Q (ByMr.Walker) I think there was some
19 the Water Development Board groundwater databasewith |19 previous testimony about the lack of correlation
20 wedlsthat have state ID numbers, and that's the only 20 between themap fault lines. |sthere perhaps some
21 basethat they utilized to prepare that map. 21 explanation you can givefor that fact | guess?
22 Q Okay. Soareyou willing to admit then that 22 A Yes,if welook at acouple of consequences,
23 this-- instead of being administratively incomplete, 23 | was questioned earlier regarding my exhibit -- let
24 this application could have been technically 24 memakesurel havetheright one-- Exhibit M, which
25 incomplete with this information? 25 isfromthe 1972 Railroad Commission hearing. And
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your question is, isthere areason for lack of
correation from one map to another, from one strata
to another. And we walked through Humble Exhibit 8,
9, 10. Andthenon 11, most of the faults right up
closeto our injection wells, those faults disappear.
And the reason they disappear, theré's no well
control. Thewellsdidn't go deep enough.

And soif thewells don't go deep
enough, you have no data to do any mapping. That's
why you notice that there's no contour lines over
virtually all of the TC Howdll survey on Humble
Exhibit No. 11. Therearen't any at all on Humble
Exhibit No. 12. And you see the same thing on Humble
Exhibit 13 and 14.

And what you seeisthe area that
they're mapping shrinks asyou gofrom 8, 9, 10, 11,
12. Andthe areathat they're mapping shrinks because
they don't have any wdll control. They don't have any
wells that went deep enough.

So are there faults on the map? No.
Aretherefaultsthat exist there? The map doesn't
tell you oneway or the other because they had no data
for that interval. And that's the same rationale for
the Geomap maps. They didn't map all thefaults. And
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MR. RILEY: My legd basisisthis
witnessis not alega expert and cannot interpret the
TCEQ rules, and has never worked in this area, which
would be another reason for objecting.

JUDGE EGAN: Other than -- you want to
lay a better predicate?

MR. WALKER: Thank you, Y our Honor.

Q (By Mr. Waker) Dr. Collier, istherea-- is
thereaqualification for the kinds of faults that are
to be set forth in the application?

A None

Q Anything, asfar as you know, that only
major, substantia faults are to be designated?

A Noqudificationsin regard to that.

Q Inyour experience as a hydrogeol ogist,

Dr. Collier, why isit important to locate al of the
faults that can belocated, within the areaof review?

MR. RILEY: Objection. Same objection.
He's never done an application for any type of well --
disposal wel, Class |l or Class| -- and thisis
obvioudly referring to an area of review being a
regulatory requirement, not some generic term;
therefore, | don't think he's qualified to answer that
question.

25 for many of these others you have quote -- in 25 JUDGE EGAN: Overruled.

Page 998 Page 1000
1 quotation marks discrepancies from one map to another 1 Q (ByMr.Waker) You cananswer the question,
2 depending upon the number of logs they had available 2 Dr. Callier.
3 thewelsthey used. And that'swhy these 3 A Anytimeyou do any kind of study of the
4 differences. 4 subsurface and you want to determineif you can have
5 Q Thankyou, Dr. Collier. Let meask youif 5 vertical migration from one bed to another, not only
6 yourecal the testimony concerning TexCom Exhibit 74 6 do you havetolook at those beds and the properties
7 and areferenceto aline on there that was designated 7 of those horizons or beds -- and in this case welll
8 14A. | bdieve you testified that that reference or 8 takethe Jackson, which is athousand feet of mudstone
9 that designation was incorrect. Isthat right? 9 and shde, onitsown, if there was nothing ese, that
10 A Yes 10 would be asuitable confining unit and abarrier to
11 Q If yousubtract that particular designation, 11 vertical migration.
12 how many faults did you discover in your research 12 But if you havefaultsin thearea-- or
13 withinthe areaof review? 13 if you haveartificid penetrations, but weretaking
14 A That makes23. 14 about faults here-- if you havefaultsin the area
15 Q Letmeaskyouthis. How many faultsdid the 15 bdowit and aboveit andinit, then that's abig red
16 applicant designate in the application? 16 flag, and you havetolook, asis required in the
17 A Two 17 application, to look at al the faults and identify
18 Q Dr. Cdlier, during your review of the TexCom 18 them because they can potentidly betransmissive.
19 application, did you have an occasion to review Rule 19 Q How many faults, Dr. Callier, did you -- or
20 331.121 of the Texas Administrative Code? 20 haveyou located that extend down into the upper
21 A Yes 21 Cockfied area?
22 Q Whatistherequirement set forthin that 22 A 190f these
23 particular rule with respect to delineation of faults? 23 Q Doesthat involve having excluded the one
24 MR. RILEY: Objection. 24 that wes referenced as 14A on Exhibit 74?
25 JUDGE EGAN: Your legal basis? 25 A VYes
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Q Do youknow, Dr. Collier, if al of those
faults, those 19, extending down into the upper
Cockfidd, arethey transmissive?

A No, | donot know if all of themare.

Q Do you know if none of them are transmissive?

A | do know that that is not correct. Some of
them aretransmissive.

Q Allright. With respect to your researchin
this particular case -- and let me direct your
attention to the 1975 paper, the Whitson, Davies and
Burns paper -- did you find any information that
reflected fluid migration through any mudstonein the
areaof review?

A Yes, that's one of the -- that paper is
Exhibit I. Exxon was having troublein thefied
because they werelosing their gap of gas from these
main Conroe sands, and the gas was migrating upward
into the upper Cockfied. That's that pipe log that
we looked at earlier.

Andif youturnto| and turn to the

second page, which is Page 814, and look at Figure 2,
that's the type dectriclog. And so you seethis box
around first main Conroe sand and 2 through 6 main
Conroe. Those producing intervals were losing the gas
up into the upper Cockfied.
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the cement had deteriorated in some of thewells. So
inthe 1975 paper they have a mathematical formulafor
modeling fluid flow behind pipe, behind casings, out
inthe angular space. They hadto includethat in

their reservoir modeing.

The second conduit that they identified,
going back to this Exxon Exhibit No. 31, the
next-to-last page, is migration across faults due to
juxtaposition of sands. And then the third one on the
far right ismigration of fault plain to shallow
sands.

Q Dr. Cdlier, let me ask you, in your
professonal apinion, hydrogeologically how would you
categorize the subsurface geology, given everything
that you've talked about today, of this area of
review -- smple, complex -- how would you categorize
it?

A It'scomplex. Thefaulting here makesit
complex. Thereare anumber of faults scattered
throughout the Conroefield. And there are a number
of faults scattered throughout the area of review.

Most of them arein the subsurface, but thereisa
surface expression of the lineament and one fault even
onthesurface. Thereis-- it's very complex because
therésfaulting at 500 feet; there's faulting within

24
25

Page 1002

So Exxon started doing a study, and this
study is referenced in some of the other Railroad
Commission hearings. And what they found was they
were losing their gas because of a pressure
differential and they developed thefield. And the
gaswas in part migrating up fault lanes. So they
even drew adiagram of thisthat -- they didn't put it
inthe 1975, but they put it in their Railroad
Commission hearing that we've been referring to here
earlier today, the 1979 hearing.

If you turnto the last page -- that's
J. Andif youturnto the last page of J -- the
next-to-the-last page. Thelast pageisthisplagtic
withamap inserted. And turn to the page before
that, and you can see Exxon'swork in'72 and
everything was put together in the'75 paper.

And they show you the conduits -- the
three conduits that they said existed within the
Cockfidd. One was communication through wellbores
and behind pipe.

JUDGE EGAN: And what?

WITNESS COLLIER: Through the wellbores
and behind pipe, behind the casing.

JUDGE EGAN: Okay.

A Andinthe 1975 paper they talk about that
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the lower part of the Jackson confining unit that was
mapped back in the 1950s in a fidd trip guidebook;
and then therés faulting in various -- in al these
zones within the upper Cockfidd.

And then when you skip to the Geomap and
look at the base of the Yegua or the lower part, the
base of the Cockfidd, they catch -- evenin ther
very simplified map in the sense they didn't try to
look at every wel -- even just sdecting just afew
wdl logs and mapping they caught faulting below at
the base of the Yeguaaswdl. Soit's very complex
structurally.

MR. WALKER: Thank you, Dr. Callier.
I'll pass the witness .

JUDGE EGAN: Lone Star?

MR. GERSHON: No questions.

JUDGE EGAN: Mr. Forsberg?

MR. FORSBERG: Nothing, Your Honor.

JUDGE EGAN: Ms. Callins?

MS. COLLINS: No questions. Thank you.

JUDGE EGAN: Mr. Riley?

MR. RILEY: Yes, | have several.

JUDGE EGAN: Bereminded thet thisis
I'ecross.

MR. RILEY: Yes, maam.
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CROSS-EXAMINATION
BY MR. RILEY:

Q Doctor, | thought | understood you to say
that thereisn't adequate data in the Exxon materials
to determine any faultsin the lower Cockfield.

A Thefaultsthat are determined in the lower
Cockfidd arenot in the Exxon data. | never said
that.

Q [I'masking you, when you were going through
thisjust amoment ago with Mr. Walker, and you were
explaining why you think thereis faulting that must
be considered in this application, I'm asking for your
evidence of any faultsin thelower Cockfied?

A That isthe Geomap structure map on Horizon
B.

Q Sol shouldlook simply at the Geomeap
structure map on Horizon B for dl of your evidence of
faulting in the lower Cockfied?

A Widl, that needs to be -- no, | would not
just look at that. That isthe only map that's
present mapped on that horizon.

Q Okay. Let metry onemoretime. Tel meall
of your evidence and indicate to me where your faults
arefound on Exxon materials or otherwisethat are
mapped in the horizon that we've been discussing, the
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it.

Q Or noneof themcould. Isthat alsotrue,
Doctor?

A No, because you seethat with the faults that
you have -- that the applicant identified.

Q Soyou'recertain of two, the onesthat the
applicant hasin its application, correct?

A Yes

Q Sotheother faults you have no evidence,
zero, none at all, that they extend into the lower
Cockfidd, correct?

A Therearenot maps constructed on that.

Q Soyou have no evidence, Doctor, that those
faults that you've depicted extend in the lower
Cockfidd, correct?

A Correct.

Q Youexplainedto Mr. Walker just afew
minutes ago that you are able to determine which of
thosefaults aretransmissive. Isthat correct?

A No, | did not say that.

Q You said that you knew that some of those
faults were transmissive, correct?

A Yes

Q How do you know that if you're not ableto
tel us which faults are transmissive?

Page 1006

lower Cockfidd.

A TheExxon did not map the lower Cockfidd.

Q Isyour answer then, Doctor, that you have no
evidence of any faultsin the lower Cockfidd?

A | have no evidence of any maps constructed on
the lower Cockfied.

Q Okay. What isall your evidence of al the
faultsin the lower Cockfidd?

A Thefaultsthat are found in the upper
Cockfidd, thereis good geological -- avalid
geological conclusion is that some -- not many or all
of these faults -- would extend even into the lower
Cockfidd.

Q Wiédl, which ones, Doctor? Since you have
valid, geological conclusions and good science behind
your opinion, I'd like for you to be specific asto
which faults extend into the lower Cockfidd.

A Any or al of them are capable of extending
into --

Q That's not my question, Doctor. Based on --
inyour opinion, in al the data you've reviewed and
all thetime you've spent on this application, | would
like you to tdl mewhich of these faults extend into
the lower Cockfied.

A Asl said, any or al of them can extend into
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A Because Exxonin their studies show that
certain faults within thefield are transmissive.

Q Okay. Which faults did Exxon show are
transmissive?

A They do not identify which particular faults.

Q Widl, that's your conclusion, that Exxon did
not identify whereit was losing its gas cap and which
wdls wereinvolved?

A They identified throughout the whole field.
They did not -- they did not do a compilation of which
faults were transmissive and which were not.

Q My questionisdifferent, Doctor. Werethey
discussing certain wells in which they werelosing
thelr gas cap?

A They werediscussing thewholefield.

Q They werediscussing thewholefied. They
did not explain any further or detail in any grester
detail where they werelosing production because of
theloss of the gas cap?

A Not that | remember.

Q Yousaidthat Exxon explained thet it had
three reasons -- I'm sorry, you said that Exxon was
concerned that it was losing its gas cap, correct?

A Correct.

Q Andcanyou tdl me, Doctor, the difference,
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1 if any, between transmissivity of gasand fluid in 1 withinthe Cockfield, correct?

2 substrata? 2 A Correct.

3 A Gaswill bemoretransmissivethan aliquid. 3 Q Sotherewasnoindication even of

4 Q Okay. Soitisposshlethat gas could 4 transmission of gas outside of the Cockfield formation

5 transmit through these faults and liquid would not, 5 through the Jackson by faults, correct?

6 correct? 6 A Notinthe Exxondata

7 A Correct. 7  Q Istheresome other datawhere you found

8 Q Sotheindication of gastransmissionina 8 evidence of transmission through faultsinto upper

9 fault isnot necessarily indication of fluid 9 dratum--

10 transmission, correct? 10 A Yes

11 A Wdl, gasisafluid. 11  Q Andwhat dataisthat?

12 Q Youunderstand what | mean, correct? 12 A |Ifyoulook at the 1936 AAPG article on the

13 A Correct. 13 fidd-- thisis Exhibit No. G, the fault map the

14 Q Sogastransmission asopposad to ol or 14 applicationis based on -- and turn to Page -- if you

15 water would not indicate that oil or water could 15 turnto the second page of 737 at the bottom, the

16 transmit across that same fault, correct? 16 history of thefidd, "The site of the Conroefield,

17 A ltis--you could have cases where that 17 &fter gas seeps had been found on the Rhodes farm ...

18 could bethe case, but it is an indication that the 18 had attracted the attention of alocal group of men.

19 faultistransmissive 19 Thefiddwas--"

20 Q Didyou find anywherein the-- well, 20 Q [I'msorry, I'mnot hearing. You'rereading

21 transmissive, but again transmissive must be quaified |21 into the book and I'm trying to hear what you're

22 interms of what is transmitting across the faullt, 22 saying.

23 correct? 23 A "Thesiteof the Conroefidd, after gas

24 A Correct. 24 seeps had been found on the Rhodes farm on the WS

25 Q Soback tomy question: If weretalking 25 Rhodes survey," thefidd wasfirst flagged because of
Page 1010 Page 1012

1 about water, thereis no evidencein the Exxon 1 gassegpsonthe surface

2 materidsthat any of the faults described by Exxon 2 Q Wevediscussaed gas. | asked about ail, ail

3 that were causing aloss of its gas cap are 3 andwater.

4 transmissive of water, correct? 4 A Andthenif you go further in the report --

5 A Correct. 5 therdsareference later in the study that they

6 Q Noristhereany indication that those faults 6 bdievethat the conduit for the migration of thisis

7 aretransmissiveof oil. Isthat aso correct? 7 through the faults.

8 A Correct. 8 Q Thatwasin1936. AmI understanding you

9 Q Infact, Doctor, therés no indication that 9 correctly?

10 oil production was lost in the Exxon studies, correct? |10 A Yes.

11 A (Noresponse) 11 Q Tdl me isthereproduction of oil or gas

12 Q Other than through loss of the gas cap, which 12 abovethe Jackson shalein the Conroe fid d?

13 depressurizesthereservair, thereis no indication 13 A Yes

14 that oil waslesking through the Jackson shaeinto 14 Q Soisitmorelikdy or lesslikdy that any

15 upper zones. Isthat correct? 15 gassegpsand/or any oil production segping -- or oil

16 A Throughfaults, correct. 16 coming to the surfaceis from stratum -- productive

17 Q Well gotoartificid pendrationsina 17 oail and gas stratum above the Jackson shale rather

18 minute. But through faults you found no evidencethat |18 than beow the Jackson shale?

19 any of thefaults aretransmissive or water or ail, 19 A | wouldsayit'smorelikdy becauseits

20 correct? 20 sourced degper. So that is probably what sourced the

21 A Correct. 21 shallow gas even above the Jackson. And then the

22  Q Infadt, | think you said, Doctor, if I'm not 22 additional problemyou haveinthefiddis-- is some

23 mistaken, that thetransmission of gasthat Exxonwas 23 of the blowouts they had in the past are bdieved to

concerned with was transmission within the Cockfidd
entirely -- not through the Jackson, but entirdy

24

have charged up some of the shallow sands and --
because they were conduits for migration all the way
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up through the Jackson up into the shallower sands or
all theway up to the surface such as you havein
the --

Q [I'mtalking about faults, Doctor. Areyou
talking about something different now? I'mtalking
about faults.

A About faults.

Q Yourerefering to artificial penetrations.
WEell cometo that, | promise

A All right.

Q Butlet'stak about faults.

A Allright. The APG article references
permesable faults as beng conduits for bringing gas
specifically -- and | don't remember if it references

coO~NO O A~ WNEBE

Page 1015
stratum, the potential for a blowout occurs. Isthat
right?
A Yes

Q Soprior to drilling into that strata can we
fairly conclude that it was under high pressure and
confined?

A Yes

Q Soothe thantheartificia peneration --
and perhaps bad practices in drilling that well and
describing that event -- or, I'm sorry, in that
event -- that's not indicative of anything other than
asolid confining layer, correct.

A Wdl, thesearecaled -- these areleaky
faults. They arenot solid in thefact that they do

15 oail and water -- up from the Cockfidd up to the 15 lesk --
16 surface or in shallow sands above the Jackson. 16 Q Areyoutaking about faults again? Because
17  Q How many millions of barres of dil havebeen |17 | was now talking about artificial penetration. |
18 produced from the Conroe fidd? 18 assumed a blowout was associated with someone drilling
19 A Severd hundred million. | think it's -- 19 inanail fidd not taking proper precautions and
20 maybe over 500. 20 pressure-- and hitting a reservoir under extreme
21  Q Andwouldthat indicateto you that thereare 21 pressure and that material coming to the surface and
22 somegood, solid confining layers in the Jackson -- 22 blowing out the well.
23 excuseme, inthe Conroefidd? 23 A Correct.
24 A Yes 24  Q Allright. Sowhat doesthat haveto do with
25 Q Now, Doctor, you wanted to talk about 25 faults?

Page 1014 Page 1016
1 artificial penetration, so let's talk about them. 1 A [I'velostyour train on your question. |
2 Your discussion of blowouts and other happeningsin 2 guess--
3 theail fidd, do you have any knowledge of where 3 Q Okay. Weweretaking about blowouts and
4 those events occurred? 4 artificia penetrations. Areyou back to where we
5 A Therewasonethat occurred -- it's 5 werediscussing?
6 referenced as occurring on the -- within the area of 6 A Right.
7 review inthe A-672 J. McHorse survey -- 7 Q Allright. Andablowout isindicative of a
8 Q Pleasetdl mewhat you'relookingat so | 8 solid confining layer until penetrated by an
9 canrefertoit. 9 artifica penetration, correct?
10 A Wadl, if welook at any of your maps -- we 10 A Correct.
11 canlook at 1P or 1Q. Andthisisreferenced, | 11 Q Howdeepwasthewdl that you've been
12 bdieve inthe1936 AAPG article. The blowout 12 discussing as ablowout on survey A-672?
13 section starts on Page 772 of the article 13 A |bdieveit was completed in the upper
14 Q Andwhichtract or survey wereyoureferring |14 Cockfied.
15 to? 15 Q Sothat would again indicatethat the Jackson
16 A It'sthisoneright here (indicating). 16 shade-- at least intheareaof that survey -- wasa
17 Q Tdl methenameagain. | can't seethat 17 strong barrier to migration of hydrocarbons, correct?
18 far. 18 A Correct.
19 A It'stheA-672 J. McHorse-- M-c-H-o-r-s-e. 19 Q Doctor, isthere adifference between the
20 Q Okay. Nowtdl meif I'mwrong, Doctor, that |20 movement of ail or gas in the subsurface versus water?
21 ablowout, when oneis talking about drilling an ail 21 A Yes
22 wdl, istheresult of pressure, correct? 22 Q Couldyou explainthat?
23 A Yes, that'soneway to gt it. 23 A Wadl, they have different buoyances; they
24  Q Sowhenonedoes not take the proper 24 havedifferent densities.
25 precautionindrilling into a pressurized underground |25 Q  Soail floatsto thetop. Isthat correct?
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1 A Correct. 1 flag and a permit should be not be granted. s that

2 Q Andonewouldfind the gasontop of the ail, 2 correct?

3 correct? 3 A lwon'tagreewithall of that.

4 A Corect. 4 Q Widl, tdl mewnhich portions you agree with.

5 Q So,therefore, they are under pressure and 5 A Theyreabigredflag and they haveto be

6 they move upwards. Isthat correct? 6 examined closdy to seeif the artificial

7 A Correct. 7 penetrations -- if you have the plugging records -- if

8 Q Asfor gravity, does gravity operateinthe 8 they have been plugged properly, if they have been

9 subsurface? 9 cased properly. Thered flag doesn't mean that you're

10 A Yes 10 going to not be ableto have aninjection well in

11 Q Andisitfair tosay that fluids of 11 ther vicinity, but they have to be characterized and

12 different density would separate the same way they 12 analyzed, each one of them.

13 wouldin-- above the subsurface or on the surface? 13 Q Andyou gavetestimony inacasein Wise

14 Inother words, greater density fluidswould goto the 14 County where you said there were too many artificial

15 bottom and higher density fluids -- or, excuse me, 15 pendrations around a proposed Class 1 injection wel

16 lower density fluids would cometo the top? 16 and, therefore, the permit should be denied. Isthat

17 A Yes 17 correct?

18 Q Ascompared tothebrinethat isinthelower 18 A No, | would not accept that characterization.

19 Cockfield, doyou have any knowledge of thedensityof (19 Q Wal, in any event, you testified on behalf

20 theinjectate? 20 of intervenorsin that matter and were opposed -- that

21 A Theinjectate-- no. 21 were opposed to theissuance of the Class Il permit

22 Q Thatisproposed by -- 22 application.

23 A No, | don't. 23 A My testimony inthat case was not that there

24 Q --TexCom? 24 weretoo many, but there were artificial penetrations

25 Would you expect it to be different from 25 within the area of review for which there was not
Page 1018 Page 1020

1 thebrine? 1 aufficient documentation and evidence of proper

2 A Yes 2 plugging.

3 Q Inwhatway? 3 Q Okay. Whichismoreimportant, the area of

4 A Wadl, | presumeit's not going to be exactly 4 review or the cone of influence?

5 thesamedendty. It won't havethe same salinity. 5 A They arebothimportant.

6 Q Wouldyou expect it to be more dense or less 6 Q Whichonewould you think would be more

7 dense? 7 important for purposes of determining whether any of

8 A 1 would predict that it would be less dense. 8 theartificia penetrationsarelikely to be

9 Q Okay. 9 trangmissive of any injectate?

10 A But again, | think the exact injectate has 10 A Theconeof influence, if itis modeled

11 not been specified. 11 properly.

12 Q Soyoudont know, isthat -- 12 Q Andyoudon'tdoany modding, sol can't ask

13 A |redlydon't know. 13 you questions about whether it was modeled properly in

14 Q Allright. Lef'sgoto-- let'sseehere | 14 thiscase, correct?

15 think you said in redirect examination thet artificial 15 A Wadl, wetaked about thismorning asfar as

16 penetrations are a big red flag or something on that 16 theparameters--

17 order. Doyou recall your answer to Mr. Walker's 17 Q Right, but-- I'msorry. Wealsotalked

18 question? 18 about you've never run amode, you've never submitted

19 A Yes 19 anapplicationto TCEQ, and you have no earthly idea

20 Q Allright. You havetestified in other 20 onwhether it was modeled correctly in this matter

21 matters-- infact, the only other disposal well 21 other than you disagree with some of the input

22 matter where you've given testimony on the same 22 paramgters?

23 points-- isthat correct? -- that artificial 23 A 1 will accept thefirst half of your

24 pendrations or alarge number of artificial 24  statement, but the second half you can look at the

penetrations around an injection well area big red

parameters and you can have an earthly idea when you
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look at the parameters that were used in the input
moded. And you don't have to have ever ran amodd to
know whether or not the input parameters are correct.

Q Allright. And | understand your pasition on
that. Have you reviewed Mr. Grant's testimony in this
metter?

A Yes

Q Do you agreewith Mr. Grant's conclusions
regarding how he modeled the reservoir?

A Yes

Q Okay. Again, based onyou agreewith his
input parameters as opposed to the applicant's input
parameters?

A Yes

Q Tdl methe difference between the two modes
that were run by Mr. Grant and the ones that were run
by Mr. Casey.

A Intheapplication they're using a 10 square
mileareafor doing thereservoir modding. Ten
square miles, that's about, you know, alittle bit
bigger than athree-mile square. And that'stoobiga
block to use when you look, potentialy at the nature
of faults. If you havefaultsthat are
nontransmissive faults, that's basicaly -- that's not
aconservative calculation.

[y
QWO ~NOUILA WNLPE

[ExY
=

12
13
14
15
16
17
18
19
20
21
22
23
24

Page 1023

faultsin the area, determine which ones are
nontransmissive and go ahead and constrain your
modeling based upon that.

Q Andthat'swhat Mr. Grant said hedid in his
review of the modeling. Heran his own modeling
calculation considering the fault that we've been
discussing -- | think it's Item No. 30 or Fault No. 30
in the spreadshest -- excuse me, in the exhibit we put
together, Exhibit 74, correct?

A Correct.

Q AndMr. Grant said that he modeled that using
adifferent program as a nontransmissive pressure
barrier, correct?

A | believethat'sright.

Q Do you agreewith how Mr. Grant modeled the
reservoir?

A I'll accept his modding.

Q Okay. Isthat to say, Doctor, that you agree
with Mr. Grant's assessment of thefaulting in the
area and how he mode ed the reservoir?

A Hedid not modd as many -- hedid not, |
think, identify as many faultsin the area as we did
on our map.

Q Infact, heidentified one other fault, which
was a 50-foot offset fault and that he thought would

Page 1022

Q Do you know the difference between the two
modds, the one that Mr. Grant used and the one that
Mr. Casey used?

A | beievethey used different programs.

Q Okay. Do you know the difference between
those two programs?

A No.

Q Your statement about 10 square miles being
too big a block to use, | thought you testified
earlier that the applicant modded -- as you
understood it -- asif there were no boundariesin the
modd.

A Wadl, heused a10 square mile.

Q Sotherewas-- the applicant did depict or
did modd a boundary condition as you describe, a 10
square mile boundary, correct?

A Yes

Q Soyour disagreement with the applicant's
modd is that you think the 10 square milesis too
big?

A Yes

Q What modd -- what square mileage would you
modd ?

A Youwould haveto -- in order to modd it
properly, you would haveto go in and identify all the
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not make a differencein themodd. |Isthat correct?

A Correct.

Q Soaswediscussed earlier, none of your
faults -- not a single one -- shows an offset greater
than 60 fedt, and that's being generous, isn't it,
Doctor?

A Correct.

Q Soif Mr. Grant, who you have adopted his
reservoir modding, since you don't actually do that
yoursdf, you accepted his reservoir modding and he
has dismissed a fault --

MR. WALKER: Your Honor, | haveto
object at thistime. I've been quite patient. |
believe all of this questioning is outside the scope
of recross.

MR. RILEY: It'snot at dl. He
testified about the transmissivity of faults and which
faults were transmissive and which faults were not
transmissive. He gave testimony about conduits and
how the subsurface geology was complex and how it
should be modd ed.

JUDGE EGAN: I'mgoing to let you go --
overrule the objection, but --

MR. RILEY: I'mgoingtowrap upin 10
or 20 minutes.
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1 JUDGE EGAN: Thank you. 1 congder the fault nontransmissive.
2 MR. RILEY: Could | havethelast 2 Q [I'veasked you adifferent question, though,
3 question read back? | lost my train of thought. 3 didn't I, Doctor?
4 (Thelast question was read as 4 A I'dhavetoread -- | haveto hear the
5 requested) 5 question again.
6 Q (ByMr.Riley) Mr. Grant found one other 6 Q Thequestionwasregarding the contaminant
7 fault that he thought should have been considered in 7 plume, the congtituent of concern to many of the
8 theareaof review, correct, Doctor? 8 people participating in this case, which is more
9 A Correct. 9 conservative in modeling a reservoir, to consider a
10 Q Andhereviewed many of thesamedocuments (10 fault transmissive or nontransmissive, if you know?
11 that youreviewed. Isthat also correct? 11 A Itwould beto consder it nontransmissive.
12 A Idon'thavealist of what documents he 12 Q Would be more conservative?
13 reviewed. 13 A Yes
14 Q Allright. Butinany event, hedidn't think 14 Q Intermsof latera extent of the plume?
15 that the 50-foot offset or throw was a fault that 15 A Wael, yes, because by -- it'sthe pressure
16 needed to be considered in his modeling. Isthat 16 buildup you're interested in and the directionin
17 true? 17 which the fluid will move.
18 A Correct. 18 Q Now, let'sgoto -- pressure buildup relates
19 Q Whichfaultsof the onesthat you've 19 to artificial penetrations, correct?
20 identified would you haveincorporated intoamodd of |20 A It canrelate to them.
21 theresarvoir? 21 Q Wadl, what elsedoesit relate to?
22 A Wadl, if | had been doing the application, as 22 A Wadl, your question -- the significance of
23 required by the application, having identified the 23 artificial penetrations?
24 faullts, then| haveto do a determination of whether 24 Q Yes
25 or not thefault istransmissive. And | would -- 25 A Thesgnificance of artificial penetrations
Page 1026 Page 1028
1 Q Doctor, I'mgoing to ask you one more time: 1 isthey areaconduit if the pressureincreasesin the
2 What faults would you have included in the modeling? 2 subsurfaceto movefluid up verticaly.
3 A And-- 3 Q Okay. Infact, you gave an answer to
4  Q I'mnotaskingwhat you interpret TCEQ 4 Mr. Wdker's questions explaining that artificial --
5 regquirementsto be or how youwould do TCEQ business | 5 regarding the study that Exxon did and the reason
6 if youwereinfact employed by the TCEQ. I'masking 6 you're concerned about transmission in the Cockfidd
7 you what faults you would have employed or used inthe 7 formation. You gave-- at least your first reason was
8 modd? 8 Exxon was concerned that well bores -- the cement in
9 A |donotknow until | determinethe 9 wadlbores had deteriorated?
10 transmissive or nontransmissive nature of the faults 10 A Correct.
11 that arenorth of the northern-most fault that is -- 11 Q Solassumefromthat that some part of your
12 that the applicant has identified. 12 concern regarding transmission of injectate that would
13 Q Soyouwouldonly consider -- if you consider 13 bepart of the TexCom proposa would occur through
14 additional faults, you would only consider the ones 14 artificia penetrations?
15 that arenorth and -- or west of the big red line 15 A It could potentidly, yes.
16 across Exhibit 1P? 16 Q Thepoint I'masking you, Doctor, is, if you
17 A |If the--if thebigredlinefault was 17 know, thereationship between artificial penetrations
18 considered a nontransmissive fault, then those would 18 and the pressure gradient calculated as the cone of
19 bethe onesto concentrate on. 19 influence?
20 Q Doctor, if you know, whichismore 20 A Youhaveto decide whether or not you're
21 conservativeinterms of determining the extent of the 21 goingto assumethat the artificia penetrations and

plume, the contaminant plume? Isit more conservative

or less conservative to consider a fault transmissive?
A Itwould be-- wdl, if you'relooking at

your pressure buildup, then it's more conservative to

25

at what pressure they would bleed off, or if they're
open when you first start theinjection.

Q Andareyou familiar with the assumptions
made by Mr. Casey in his modding regarding any
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artificial penetrations in the cone of influence?

A | beieve he regarded them -- that the -- the
mud weight would be sufficient so that no fluid would
move up vertically.

Q Anddid Mr. Grant agree with those
calculations?

A | don't remember that.

Q Arethereany particular artificial
penetrations that you are concerned with in this case?

A Wedl, the applicant identifies over 200 of
the artificial penetrations as having incomplete or no
records on. So you have to be concerned with any of
thoseif you have -- if you don't have the records, if
you don't know what happened to the wellbores.

Q Soevenif | had an artificial penetration,
say, in-- lef's pick a-- in the A-688 survey, looks
like BY Sitton -- that would be an artificia
penetration of concern?

A Theones of concern would be one when you
finished your reservoir modding, and if it was based
upon the proper parameter's, then based upon that you
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a TCEQ public water supply database, correct?

A Correct.

Q I think you would agree with me that the TCEQ
has access to that database, does it not?

A Correct.

Q |think you'd agreed with me that the
applicant used the Texas Water Devel opment Board
databasefor its plot of water wellsin the ares,
correct?

A They usad the -- the Water Board ground water
database.

Q Groundwater database. And those are wdls
that have been assigned state identification numbers,
correct?

A Correct.

Q Theadditional -- what database did you
use -- the additional ones |'ve mentioned are three,
correct?

A You mentioned --

Q | mentioned the TCEQ public water supply
database. | mentioned the Texas Water Devel opment

22 would be especially concerned with artificial 22 Board groundwater database. And you used three

23 pendrations within that radius of influence. 23 additional databases to come up with your number of --

24  Q Okay. Theconeof influence, correct? 24 A Weused two additional, the Lone Star

25 A Yes 25 Groundwater Conservation Digtrict database, and then
Page 1030 Page 1032

1 Q Soit'sfair -- eventhough you disagree 1 thefourth onewas the Water Devel opment Board

2 perhaps with the way the applicant did the reservoir 2 reported drillers log database.

3 modding -- it isfair tolook at the artificia 3 Q Okay. Without disclosing any information

4 penetrations within the cone of influence, correct? 4 regarding what you found, did you not also use-- I'm

5 A Yes 5 sorry, the P-2 database that rdates to oil and gas

6 Q Of what rdevancethenisyour discussion -- 6 exploration?

7 somewhat lengthy discussion -- of the water wells -- 7 A Yes

8 artificial penetration for water wellsin the area of 8 Q Sotheadditional two databases for water

9 review? 9 wadlsthat you used are a database where water well

10 A Wadl, asfar astechnical completeness and 10 drillersfeed that information into the Texas Water

11 accuracy of the report, the applicant was charged with 11 Deveopment Board, correct?

12 doing aninventory of any water wells within the area 12 A Correct.

13 of review. 13 Q Doyouknow of any quality control on that

14 Q Soit'ssimply aregulatory concern, not a 14 databaseor isit merdy an onlline database available

15 technical concern from the perspective of water wells 15 towater wel drillers?

16 being drilled into the upper, middle or lower 16 A They can submit their wellsonline. They can

17 Cockfidd? 17 Al till submit themin hard copy. But they are

18 A Correct. 18 required to submit adriller'slog on every well, and

19 Q Soagainit'sfromaregulatory perspective, 19 thereisapendlty if they -- if they're caught not

20 onethat you don't actually have experience with, as 20 submitting --

21 towhether the TCEQ requiredthefour or fivedatabase |21 Q Okay. And | think when we discussed thisin

24
25

reviews that you performed in order to come up with
126 water wellsin the area of review?

A Correct.

Q Andthe database review that you did included

22
23
24
25

your deposition, you did not know on what frequency,
if any, that water well driller database migratesinto
the Texas Water Devel opment Board database that
assigns statewd| numbers, correct?
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1 A Correct. 1 production from the Vicksburg and Frio formations?
2 Q Smilar questionsregarding the Lone Star 2 A Idontknowtheanswer tothat. Inthearea
3 Groundwater Conservation District's database. Do you 3 orintheConroefidd?
4 know how that database is compiled? 4  Q Just anywhereinand around Montgomery
5 A It's-- | don't know the exact particulars, 5 County --
6 no. 6 A Wadl, inthearea, that would be yes.
7  Q Doyouknow how long the groundwater 7 Q Okay. Andisn't theVicksburg-Frio at amuch
8 conservation district has maintained that database? 8 shallower depth than the Cockfid d?
9 A No 9 A Yes
10 JUDGE EGAN: Anything further, 10 Q Isntittruethat over timeshalow gas
11 Mr. Riley? 11 deposits do seep to the surface -- over geologic
12 MR. RILEY: Just one second, Judge. I'm 12 time-- a adow rate?
13 just checking my notes. | don't believe so. 13 A Yssitcan
14 No, thank you, Judge, | have no further 14  Q Andinyour Exhibit 1J, the next-to-last page
15 questions. 15 that showed the schematic cross sections indicating
16 JUDGE EGAN: All right. | just want to 16 migration paths --
17 mentionfor the record that Texas -- TexCom Exhibit 17 A Yes
18 No. 74 was never offered. 18 Q --canafault betransmissiveof gas
19 MR. RILEY: Isthat the-- | would like 19 pressure but not transmissive of liquid pressure?
20 todffer that. |1 wasgoingto actualy useit with 20 A VYes
21 another witness on rebuttal, but at thistime I'll 21 Q And how much -- how much pressure difference
22 offerit. 22 doesthere haveto befor gasto migrateaong a
23 JUDGE EGAN: Any objection to TexCom 23 fault?
24 Exhibit No. 74? 24 A |don't know.
25 MR. WALKER: No. 25 MR. WILLIAMS: That'sdl, Your Honor.
Page 1034 Page 1036
1 JUDGE EGAN: Therebeing none, itis 1 Passthewitness.
2 admitted. 2 JUDGE EGAN: Any further redirect?
3 (TexCom Exhibit No. 74 admitted) 3 MR. WALKER: Nothing further, Y our
4 JUDGE EGAN: All right. Did the ED have 4 Honor.
5 any further questions? 5 JUDGE EGAN: The withess maybe excused.
6 MR. WILLIAMS: Yes, | havejust three or 6 Thank you.
7 four, Your Honor. 7 WITNESS COLLIER: Thank you.
8 JUDGE EGAN: All right. 8 JUDGE EGAN: Doyl want totakea
9 RECROSS EXAMINATION 9 bresk at thispoint or --
10 BY MR WILLIAMS: 10 MR. WILLIAMS: A short oneto put all
11 Q Dr. Cdllier, back to your Exhibit 1G, and you 11 our stuff back.
12 mentioned under the history of the field gas seeps had 12 JUDGE EGAN: Okay.
13 been found on the Rhodes farm in the WS Rhodes survey? |13 MR. RILEY: I'vegot to get set up, but
14 JUDGE EGAN: Could you move the speaker 14 thenI'mready --
15 closer toyou? 15 JUDGE EGAN: How about 10 minutes?
16 MR. WILLIAMS: I'm sorry. 16 Well reconvene at aquarter to 3:00.
17 Q OnPage2 of 1G, you mentioned about the gas 17 (Recess: 2:32 p.m. to 2:47 p.m.)
18 seeps had been found on the Rhodes farm in the WS 18 JUDGE EGAN: All right. Weregoing
19 Rhodes survey? 19 back ontherecord. It'sabout 10to 3:00 on
20 A Yes 20 December 17th, 2007.
21  Q Isthat WS Rhodes survey anywhere within the 21 The court reporter mentioned to me that
22 areaof review for this application? 22 the-- there was some concerns about changes that were
23 A | couldn't tel you that. 23 being made by the prefiled witnesses that were being
24 Q |Isittrue Dr. Cdllier, that in the area of 24 madeonthe stand. Sowhat I'd like each party to do
25 the Conroeoail fed thereisalso oil and gas 25 after the hearing is send aletter to the court
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1 reporter of what has been changed on the prefiled 1 Ms Sewart?
2 testimony for each person that sponsored that witness, 2 MR. WALKER: We have no questions, Y our
3 and to copy everyone on those changes so that it's 3 Horor.
4 very dear. Any problemswith that? 4 JUDGE EGAN: Mr. Forsberg?
5 MR. RILEY: Noneat all. 5 MR. FORSBERG: No questions, Y our Honor.
6 JUDGE EGAN: Good. And you can do that 6 JUDGE EGAN: Ms. Collins?
7 probably -- preferably before the dose -- the court 7 MS. COLLINS: I do have some questions,
8 reporter issues her fina so she can incorporateit 8 justacouple.
9 intotherecord. Soy'dl get with the court reporter 9 PRESENTATION ON BEHALF OF
10 and find out when shewould like to -- or when they 10  LONE STAR GROUNDWATER CONSERVATION DISTRICT
11 would liketo receivethat. That will befinewith 11 (Continued)
12 me And unlesstherésa problem, well accept 12 PHILLIPR. GRANT,
13 ydl'sdates as being fineto do that. 13 having been duly sworn, testified as follows:
14 MR. FORSBERG: Y our Honor? 14 CROSS-EXAMINATION
15 JUDGE EGAN: Yes. 15 BY MS. COLLINS:
16 MR. FORSBERG: | wouldjust say for the 16 Q Mr. Grant, 'msorry if you cant see me.
17 record, the-- | submitted redacted and corrected 17 Titry toleaninas much as possible.
18 versionsto the court reporter, and | beieveit 18 I noticed on Page 5 of your prefiled
19 coversal of the changes that were made -- there's 19 testimory you stated that you'd prepared numerous
20 only onethat was made on the stand, but that was 20 feasibility and siting studies for clients relating to
21 induded, and all the redactions were made. 21 thepotentia construction of Class| injectionwells
22 JUDGE EGAN: All right. Theonly ones 22 for their facilities. Could you tell me what a
23 wereinterested are the ones that are actually made 23 feasibility study is?
24 onthe stand, because the order -- objections we've 24 A Typically, prior to preparing a Class |
25 dready ruled on and were pretty clear whet thet is. 25 injectionwell permit application, aclient will ask
Page 1038 Page 1040
1 Soit'sjust the changes that were made by each 1 that afeasibility study -- both geologically,
2 witness on the stand. 2 engineering and reservoir study -- be performed to
3 MR. RILEY: Andthe only reason | 3 determinewhether the siteis an applicable and
4 interrupted isthere were several changes we made, but 4 acceptable siteto put aClass -- or to permit a Class
5 we aso applied a page which was marked as an exhibit. 5 linjectionwel. And parameters such as geology
6 |sthat satisfactory? Are we okay with that or would 6 reservoir mechanics, and artificial penetrations will
7 youlike usto substitute -- 7 betypically incdluded in that feasibility anaysis.
8 JUDGE EGAN: If you've already made it 8 Q Okay. Sothefeasibility studiesthat you've
9 vyour letter can smply indicate they were made on the 9 doneare very much linked to geology and locetion. Is
10 record copy. Andif anybody has any questions, they 10 that correct?
11 canconsult therecord copy. 11 A Correct.
12 MR. RILEY: Thank you, Y our Honor. 12 Q Haveyoudonefeasibility studiesfor any
13 JUDGE EGAN: Okay. | believewere 13 other typeof disposdl facility?
14 taking Mr. Grant next or isit Dr. Grant? 14 A |bdieveinthedistant past in my career
15 MR. GRANT: No, it'sMr. Grant. 15 I'vedonethemrdated to landfills.
16 JUDGE EGAN: Mr. Grant. Come on up. 16 Q Okay. Arethosefeasibility studiesthat
17 Sincethere's been ahuge bresk, let me go ahead and 17 you'vedonewith regard to landfills very similar in
18 haveyour sworninagain, although heis being offered 18 that they involve whether the location and the geology
19 for cross, | believe. 19 issuitablefor the proposed activity?
20 (Witness sworn) Y our 20 A Yes, they are but they'redifferent in that
21 JUDGE EGAN: Okay. Andwhichoneof you (21 they ded primarily with surface festures and surface
22 isgoingto be-- you had already passed and it was 22 and near surface geology instead of deep geology.
23 Mr. Hill. 23 Q Right. Okay. Arethey at dl different
24 MR. HILL: That'sright. 24  other than the surface geology versus subsurface
25 JUDGE EGAN: Okay. Mr. Walker or 25 geology?
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1 A Therésnoreservoir mechanics with a surface 1 Q Intheright circumstances. Asagenera
2 fadlity. 2 matter, what factors would you consider in determining
3 Q Okay. 3 whether one wastewater disposal method is better than
4 A That'sthemain difference. 4 another?
5 Q Haveyouever performed afeashbility study 5 A Whichisthemost protective of the
6 that actually compared one disposal method to another? 6 environmen.
7 A Yes ‘ 7 Q Andthat involves geology and everything
8 Q Couldyou describe what those studies 8 weve been talking about, correct?
9 involved? 9 A Yes, alot of different aspects.
10 A Itwasprimarily looking at whether ahigh 10 Q Okay. Assuming-- sol'm--1think I'm
11 total dissolved solids wastestream would be more 11 understanding you to say that you can't tell me today
12 amenableto deep well injection versus evaporation, 12 that overall injectionisthe safest form of disposal.
13 incineration, or RO concentration in off-site 13 Isthat correct?
14 discharge. 14 A For agueousliquid waste in the Gulf Coadt,
15 Q Whatfactorsdidyou usein making that 15 itisoneof the safer methods of wastewater disposal.
16 comparison, if you can recall? 16 Q Okay. Tdl mewhy you think that.
17 A Thenet amount of resulting waste that would 17 A Itdoesnot take awastestream. Andif it
18 beleft in the biosphere or on the surface, the 18 dill contains congtituents that could pose a danger
19 economic cost for the various alternatives and, ina 19 to human hedlth or the environment, it puts them away,
20 very limited way, the air emissionsinvolved. 20 soto spesk, into the degp subsurface where they are
21 Q Soisitfartosay inthefeashility 21 nolonger in contact with the environment --
22 dudiesthat you've done comparing waste disposal 22  Q Assuming--
23 methods, you weren't just looking at -- well, it 23 A --thesurface environmen.
24 soundslike you werelooking at economic feasbility, 24  Q I'msorry, statethat last part again?
25 perhapseven practicality. Isthat correct? 25 A Theyarenat -- they are no longer in contact
Page 1042 Page 1044
1 A Thatiscorrect. 1 with the surface environment.
2 Q Okay. Wasit donefor apotentid Class 1 2 Q Okay. Soassuming everything goeswell and
3 waste-- nonhazardous waste disposal facility? 3 aspredicted, then you would prefer injection over any
4 A Yes itwes 4 other formof disposal. Isthat correct?
5 Q Okay. Andyouweredoing thet for the 5 A Forcetainwastes.
6 applicant in that matter? 6 Q Okay.
7 A Thepotentia applicant. 7 A Primarily liquid wastewaters with low
8 Q Potentid gpplicant. Soinyour mind, does 8 concentrations of hazardous constituents.
9 feadibility involve-- doesit involve the degree of 9 JUDGE EGAN: Could you speak up just a
10 environmenta protection as well as economicsandjust (10 little bit?
11 thepracticdity of alocation, et cetera? 11 WITNESS GRANT: Yes, maam.
12 A ltinvolvesadl of those It'sonavery 12 Q (ByMs Cdlins) Anddo you understand the
13 preiminary leve, which is somewhat the definitionof |13 wastestreamin this case to be one of the preferential
14 feasbility study. Andthefinal yes/no decisionsare 14 wastestreams that you just mentioned?
15 lefttothedient. Recommendationscanbegivenand |15 A Itisa-- at least the wastestream as
16 potentia disadvantages of each disposal techniquecan |16 described in the TexCom application -- appears to have
17 benoted, but thefinal decision obvioudly isup to 17 low levesof chemical congtituents below the
18 thedient. 18 hazardouslevel, which, if injected into an
19 Q Okay. Soyouregivingthemalist of 19 appropriate reservoir, would be a good method of
20 options, basically, based on dl thefactors? 20 disposal.
21 A Correct. 21 Q Okay. Sothe-- areyou saying that you can
22 Q Okay. | think wevetalked before about, 22 actudly tell fromthe amount of information in the
23 generdly, your opinion that injectionis aform of 23 application that this type of wastestream would be
24 waestewater disposd is a safe method, correct? 24 among those that you would consider appropriate for
25 A Intheright circumstances, yes. 25 Gulf Coast geology?
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A Based upon thedatathat is supplied in the
TexCom application, no specific concentrations of the
various constituents are given. However, based upon
the general dassifications of wastes and the fact
that it is being applied for as a nonhazardous
wastewater injection well, it would appear, based upon
what they have supplied in their application, to bean
appropriate type of wastestream for deep well
injection.

MS. COLLINS: Okay. Thank you. No
further questions.

JUDGE EGAN: All right. Would it be
Mr. Leeor Mr. Riley?

MR.RILEY: Me

JUDGE EGAN: Okay, Mr. Riley.

CROSS-EXAMINATION

BY MR. RILEY:

Q Good afternoon, Mr. Grant.

A Good afternoon.

Q Mr. Grant, wevetaked about this
application previoudly in deposition. Isthat
correct?

A That iscorrect.

Q And| want to pick up to some degree where
Ms. Callinsleft off. Isit fair to say that a number
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Q Thenumber of applications that you've worked
onfor Class| injection wells, if | remember your
testimony correctly, is20. Isthat correct -- or
approximately 20?

A | think that's a pretty good number. It may
vary -- for new well permit applications --

Q It'sonPage4 of your testimony. And |
don't -- | wasn't trying to make apoint of it other
than it does seem as though you've had a number of
applications that you've been involved with before the
TCEQ for the permitting of underground injection of
nonhazardous industrial waste through Class |
injection wells, and | think your answer is at least
20?

A That would be correct.

Q Allright. Have you permitted any Class|
injection wellsin the Conroe area. or Montgomery
County?

A No, | havenot.

Q Le'stak alittlebit about -- before we
et into some other specifics -- the types of models
that were utilized in the reservoir modding as
between the applicant and the modd you used. We
talked about thisin your depaosition, but as|
understand it, you used a particular mode that is

Page 1046

of the clients you represent are engaged in the safe
process of liquid waste disposal into injection wels?
Isthat correct?

A That iscorrect.

Q And|I don't mean to oversimplify your
testimony in this matter, but | think | can sumit
up -- | think you do in fact sumit up in your
testimony -- that you disagree with certain
assumptions and parameters utilized by Mr. Casey in
his reservoir modding. Isthat correct?

A That iscorrect.

Q But otherwise you do not seetheinjection
zone -- and I'm not speaking generally. I'mtalking
particularly the injection zone or the Jackson shale
or thefaults that have been described by other
witnesses as disqualifying from an injection well
perspective. Isthat afair characterization?

A Gengdly that isafair characterization.

Q Le megoalittlemoreinto the specifics.
But | do want to at least get clear on the record that
you do not seethe TexCom site and its proximity to
the Conroe oil fidd as a necessary -- as necessarily
disqualifying TexCom from having an
environmentally-safe operation. Isthat correct?

A That iscorrect.

Page 1048

used by the TCEQ or offered to applicants by the TCEQ
referred to as PRESS2. Isthat correct?

A That iscorrect.

Q All right. Andthemodd that was utilized
by Mr. Casey and, ultimetely, submitted with the
application, is-- I've heard it referred to as
BOAST98 -- | think that's the way we haveit in the
prefiled testimony -- or BOAST98. | think it's
BOAST98. Isthat correct?

A That iscorrect.

Q Now, if I understood your depaosition
testimony, the PRESS2 moddling is based on agebraic
equations, correct?

A Yes, it'sananaytical solutionto pressure
increase.

Q Andtheeguations utilized in the PRESS2
modding are fundamentally algebraic equations. Is
that correct?

A That iscorrect.

Q Andthe BOAST98 modding that was utilized by
the applicant, | think you acknowledged in your
deposition that it isa more complex moded that takes
into consideration different parameters than the
PRESS? moddl, and is based on differential equations,
correct?
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1 A It'safinitedifferencemodd and uses 1 theTexCom application used an analytica solution
2 dmilar input parameters; however, allows for certain 2 similar toonel would use.
3 resarvoir heterogeneities which are additiona 3 Q Andyou have no disagreement with that
4 reservoir descriptors beyond which the PRESS2 model 4 cdculationinthe-- in TexCom's application. Is
5 dlows. 5 that correct?
6 Q Allright. AndI think | asked you, as best 6 A Thecdculation of the plumefront?
7 | could articulateit, in your deposition whether you 7 Q Yessir.
8 thought it was morelikdy or lesslikdy -- the 8 A Notthat | canrecall.
9 BOAST98 modd was morelikdly or lesslikdy to 9 Q It'scetanly not identified in your
10 predict thered life or real world conditions. Do 10 prefiled testimony to my recollection.
11 you remember those questions? 11 A Thatiscorrect.
12 A | doremember those questions, yes. 12  Q Sowearethenback to discussing the
13 Q Aml correct in remembering your answer was 13 pressure-- pressurefront, isthat --
14 vyes, that becauseit takes into account different -- 14 A Wereessentialy back to discussing the
15 differing parameters, that it is morelikdy to 15 pressureincrease within theinjection reservoir and
16 reproduce real world conditions? 16 theresulting cone of influence, depending upon which
17 A | bdievemy answer wasthat it ismore 17 input parameters one uses.
18 likely to produce a descriptor of flow and transport; 18 Q Allright. Now, you have-- using the PRESS2
19 however, rdated to pressure increases, the 19 modd, you have modded the reservoir using 81
20 differences between the two, assuming similar inputs 20 millidarcies as your permeability. Isthat theright
21 wereputin, would bevery minimd. 21 tem?
22 Q | appredaethat darification. That'smy 22 A Thaiscorrect.
23 recollection, too. But asit pertains then to flow 23  Q Andyouhaveinput intothe modd or into
24 and transport or transfer of the waste -- transport of 24 your solution using PRESS2 that the fault to the
25 thewaste plume, you would expect BOAST98 to bemore (25 south, approximately 4400 feet from WDW-315, is
Page 1050 Page 1052
1 accurate predicting? 1 nontransmissive. Isthat correct?
2 A Yes, the PRESS2 model does not predict flow 2 A Inoneof my scenarios| moddedit as
3 and transport of the waste. 3 nontransmissive. Inthecther | moddedisas
4 Q Okay. Inyour experiencethenin utilizing 4 transparent (S¢).
5 PRESS2 with the TCEQ, how do you account for flow and 5 Q Okay. Soyoudidit both ways, soto speak?
6 transport in the permit applications you've worked on? 6 A Correct.
7 A For Class| nonhazardousinjection well 7 Q Sothedifferencetheninyour first modeling
8 permit applications, flow and transport is not solved 8 scenario was to change the permeability exclusively,
9 through PRESS2 or through BOAST98. It is presented as 9 correct?
10 ananalytical solution in aformulaseparate from 10 A Theattempt in both models was to mimic the
11 PRESS2 11 BOAST98 modd with the exception of the permeability
12 Q Okay. Asbetween that formulaseparate from 12 and the no-flow boundaries.
13 PRESS2 and that analytical solution you described and 13 Q Okay. Let metryitadifferent way. Asl
14 the BOAST98 model, which would you think is more 14 understand it, in the PRESS2 modding, one of the
15 predictive of real world conditions? 15 input parametersis the permeability, correct?
16 A TheBOAST98 modd is more predictive of the 16 A Thatiscorrect.
17 plume front at the end of operations and subsequent to 17 Q Andthatisasotrueinthe BOAST98
18 that. However, that was not used to determine the 18 modeing, correct?
19 plumefrontin BOAST98. The same andytical solution 19 A Thatiscorrect.
20 was provided by the TexCom application as | would do. 20  Q IntheBOAST98 modding that Mr. Casey
21 Q Okay. I'msorry, | misunderstood -- | didn't 21 performed, the permeability was assumed or predicted
22 hear thelast part of what you said. 22 tobe500 millidarcies, correct?
23 A TheBOAST98 mode was not used -- was used 23 A Thatiscorrect.
24 only to predict pressure increase within the injection 24  Q Andinthe PRESS2 modding thet you
25 reservoir. The determination of the plume front for 25 performed, the permeability in al your scenarios was
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1 assumed to be 81 millidarcies, correct? 1 wherethe sands of thelower Cockfield would -- if the
2 A Thatiscorrect. 2 faultistransmissive as Mr. Casey modded it -- would
3  Q Intwo of the scenariosyou ran for -- inthe 3 expand, so to spesk, or the middle Cockfield would
4 PRESS2 modd, you assumed thefault to the south, the | 4 becomeavailable. Isthat what you understood from
5 4400-feet-away fault, to betransmissive, correct? 5 thetestimony in this case?
6 A Inoneof the scenarios, not two of -- 6 A Itwasnotinthe TexCom application that
7 Q I'msorry, | misunderstood. Okay. How many 7 gpecific ddinestion; however, | beievel heard
8 totd scenarios-- 8 Mr. Casey notethat fact in his testimony.
9 A Correct. 9 Q Okay. SoinMr. Casey'smodd, at 4400 feet
10 Q [I'msorry. | misspoke | apologize. Soin 10 additional sand -- assuming thefault to be
11 thefirst scenario you did, you assumed 81 11 transmissive between the lower Cockfied and the
12 millidarcies permeability and the fault to be 12 middle Cockfield -- becomes available, and you noted
13 transmissive, correct? 13 that asadifferencein -- from your PRESS2 modding,
14 A Thatiscorrect. 14 correct?
15 Q Andyour conclusion was that the cone of 15 A Yes, that isanadditiona difference.
16 influence would not be the 750 feet that has been 16 Q Okay. Arethereother differences?
17 darifiedinthishearing that Mr. Casey calculated, 17 A Not that can be compared directly between the
18 it would be some 3,000 feet. Isthat correct? 18 two modds.
19 A 1 wouldneedtolook a my modd outputs, but 19 Q Okay. Let'stak about the width of the
20 | bdieveit was somewherein that range of distance. 20 injectioninterval. Didyou use 145 feet?
21  Q Wouldyoumindtakingamoment andlooking |21 A |did.
22 throughit if you haveit beforeyou and confirmingmy 122 Q Soyoudidn't limit theinjection interva to
23 recollection? 23 the90 or sofeet thet is currently perforated. Is
24 A Thedistancewould be 3170 fest. 24 that correct?
25 Q Soyour cdculation that would most directly 25 A No, the purpose of my running these two
Page 1054 Page 1056
1 correlate with Mr. Casey's calculationis a cone of 1 moddswas to make as dose a comparison with the
2 influenceof 31 -- I'msorry, 31 -- 2 BOAST modd as| could using similar input parameters,
3 A Yes aradiusof 3170 feet. 3 assimilar as| could get, and just varying one input
4 Q Andthat would correlateto Mr. Casey's 4 parameger, that being permeability.
5 caculation of aradius of 750 feet, correct? 5 Q Yourintention--
6 A I'mnot exactly sure what you mean by 6 A AndI'msorry -- and aso whether thefault
7 "corrdation” because we didn't use the same input 7 wastrans-- was afault -- apressure barrier or not.
8 parameters. 8 Q Okay. Soatleast your atempt wasto
9 Q Iunderstand. AndI'm-- you use-- theonly 9 vary -- inyour first scenario, which did not consider
10 differencein that input scenario -- your input 10 thefault 4400 feet away as nontransmissive -- Are you
11 scenario and Mr. Casey'sinput scenario, other than 11 with mesofar, the 3,173 feet that you calculated as
12 thetype of modd you ran, which you said were 12 thecone of influence?
13 equivaent -- was the permesbility that Mr. Casey used 13 A 3170fet, yes.
14 was 500 millidarcies and the permeability youusedwas (14  Q 170. I'msorry. That modd run, soto
15 81 millidargies? 15 spesk, inthe PRESS2 modd -- your intention was to
16 A That'snot the only difference between the 16 vary only oneinput and that was permeshility,
17 two-- 17 correct?
18 Q That'swhat I'mtrying to understand, so 18 A Tha wasmy intention, yes. Therewere
19 pleaseexplain. 19 smdl -- thethings that | could -- that | could match
20 A Theother differencesin the BOAST98 modd, 20 up - structural dip inthe BOAST modd is not
21 whenthe fault was reached some 4400 fet to the 21 inputable-- to use probably the incorrect term -- but
22 south, themodd thickness to the south expanded to 22 it cannot beinput into the PRESS2 modd. But thedip
23 some401 feet to the south of that fault as generated 23 isfairly dight, soit should makevery little
24 or asconstructed within the BOAST modd. 24 difference asfar as the pressure increase goes.
25 Q Okay. Andthat, accordingto Mr. Casey, is 25 Q Okay. Sothat -- | mean, | think |
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understand that the PRESS2 model simply doesn't have
consdered init input parametersthat go into
BOAST98. Isthat correct?

A Thereare someinput parametersin BOAST98
that cannot be put into the PRESS2 model because of
the heterogeneities in the reservair, which can be
added into the (inaudible)

THE REPORTER: I'msorry, | didn't hear
thelast --

WITNESS GRANT: The BOAST98 modd.
Those heterogeneities essentially being in the BOAST98
modd is-- it was modded, the dight structural dip
and the change across the fault to athicker -- toa
greater thickness to the south.

Q (ByMr. Riley) Isit accurateto say the
PRESS2 modd considerstheinjection interval
homogenous?

A Could you be more clear about homogenous
numbers?

Q Wadl, you said that the BOAST98 accounts for
more heterogeneity. Isthat correct?

A Correct.

Q Sol would assumethen, assort of a
corollary to that statement, that the PRESS2 modd
would look at the reservoir as being more homogenous.
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by the TCEQ prior to alowing injection to begin to
determine whether the Fall-off test derived
permegbility is conservative related to the
caculation of the cone of influence as presented and
originaly in the application.

Q Sointhisapplication thefal -- excuseme,
the permeability represented by the applicant, the
average permesbility, is 500 millidarcies, correct?

A Asrepresented by the gpplicant at -- and the
applicant's modd is represented as 500 millidarcies.

Q Isit your understanding that before any
waste could beinjected the well would haveto be
perforated as the applicant has described inits
application, and a Fall-off test -- adifferent
Fall-off test would have to be conducted to confirm
that the 500-millidarcie assumption was conservative?

A If theapplicant does perforate -- well, let
merephrasethat. Thisis, | guess, auniquecasein
that the well was drilled 10 years ago. The permit
application has aready been -- or the permit -- the
completion report has already been turned in and the
Fall-off test has aready been performed, and the
results of that Fall-off test have been submitted.
What | am not sure about is whether -- although the
applicant states that they will perforate an

Page 1058

A Yes, more geologically homogenousin input
parameters, yes, if you want to defineit that way.

Q Allright.

JUDGE EGAN: Mr. Grant, could you speak

up just alittle bit or movethemic alittle closer?
WITNESS GRANT: Isthat better?
JUDGE EGAN: Yes. Thank you.

Q (ByMr. Riley) Allright. Withall those
considerations that you've described and weve
discussad, your objective -- at least in your first
mode run and the PRESS2 modd -- was to seewhat a
changein permeability did in terms of defining the
cone of influence, correct?

A That iscorrect.

Q Asl understandit, Mr. Grant, the TCEQ UIC
program addresses permeability post permit -- in
addition to pre-permit, therés arequirement post
permit regarding permesbility. Could you describe
that to the ALJS?

A Typicaly, whenanew wdl isdrilled, a
completion report isturned into the TCEQ. Andin
that completion report is aFall-off test which has
calculated or determined an average permesbility for
the perforated interval. And that average
permeability for the perforated interval is reviewed
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additional 45 feet of thelower Cockfidd prior to
injection, that thereis any vehicle regulatorily
required that that be done. That is the concern that
| have

Q Now, areyou familiar with the genera
requirement in TCEQ rules that -- or, excuse me,
representations in permit applications are
enforceable?

A Yes |am

Q Andwould you consider the applicant's
representation that it will perforate 145 feet in the
existing well to be enforceable under that genera
provison?

A | dont know. | don't know the answer to
that.

Q Would you consider the -- could thiswdl --
assuming weweren't al herein this room and things
had been different under the original permit -- well,
let me stateit differently.

Could the applicant inject wasteif this
permit were granted without any further regulatory
process?

A Without --

Q Without a new completion report, a
confirmation of a Fall-off test and an authorization
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1 by the agency to accept waste, could al -- would none 1 with my colleague.

2 of that haveto happen if this permit applicationis 2 A Thetabsareupsidedown.

3 granted? 3 (Laughter)

4 A |bdievethat'sapossbility. | don't 4 Q |It'salot of paper. Takeyour time.

5 think it'sapossibility with the three undrilled 5 A Pagewha?

6 permitted wells. But because of the unique situation 6 Q Page6of 24.

7 withthiswdl, I'm not surethat any other, quote, 7 A | havePage6.

8 unquote, safety checks would necessarily have to be 8 Q Yousee"Specid Conditions G," letter G?

9 signed off on by the TCEQ before injection was 9 A Yes | seethat.
10 alowed. 10 Q Okay. Does not this condition address your
11 Q Allright. Couldyour uncertainty be 11 concern regarding the permitteg's obligations with
12 resolved by acondition in the permit that said that 12 respect to WDW 315, which will become WDW 410?
13 theapplicant must adhereto its representations -- 13 A It doesnot addressissuesrdated to
14 whether | think that's necessary or not or TCEQ thinks |14  specifically performing another Fall-off test.
15 it'snecessary or not -- if therewereaconditionin 15 Q If weaddedtothespecia condition that
16 thepermit that said the applicant must perforate at 16 thiswel would follow the path of all other wells
17 145feet at aminimumof theinjectioninterval anddo |17 that arerecompleted in different intervas thet the
18 aFall-off test and follow all of the requirements as 18 regulatory processthat'sin TCEQ rules would be
19 if thiswereabrand new wel, would that relieve your 19 requiredjust asit would for any other well, would
20 concern regarding the assumption madein the 20 that address your concern?
21 application about 500 millidarcies? 21 A Wadl, therulesfor recompleting into another
22 A If theapplicant were-- or if the TCEQ were 22 interval are not as complete as the requirements for a
23 toincdudeinthefina draft permit that the 23 newwdl asfar as confirming reservoir conditions.
24 applicant perforate the additional 45 feet as noted in 24  Q Farenough. Butif it wereto say that this
25 theagpplication, and that an additional -- a new 25 would betreated asif it were anew well after
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1 Fdl-off test be performed over that newly expanded 1 recompletion as described in the application's --

2 peforated interval, and that the results of that 2 detailed inthat condition, would that address your

3 Fal-off test bereviewed to be consarvative or if an 3 ooncern?

4 enlarged cone of influence were determined to be found 4 A If thespecificissues, as| previoudly

5 based upon that permeability, and any additiona 5 doated, rdated to additiona perforations, Fall-off

6 artificiad penerations within that enlarged cone of 6 tests, recd culation of cone of influence,

7 influence wereto be researched and found to be 7 reevaluation of artificial penetrationswithina

8 nonendangering as far as movement into a USDW, then | 8 revisad cone of influence, and potentia changesto

9 would fed alot better about that, assuming the issue 9 the operating parameters based upon the results of
10 of anontransfer -- or a pressure boundary be 10 that remodding and determination of any artificia
11 addressed inthemodding, | do bdievethat it would 11 penetration issues, were specifically addressed or
12 bepossibleto deermineif that pressure boundary is 12 notedin here, then | would fed alot -- | would fed
13 thereand running anew Fall-off test. 13 likethat the concarnsthat | have have been -- are
14 Q Le'sexplorethat, becausethat's wherel 14 being addressed.
15 want togo next. But | recognize your answer was very 15 Q Allright. Sothat would take care of the
16 preciseand | do appreciateit. But | would liketo 16 ItemNo. 1 that wewere discussing at a minimum, which
17 cal your attention to Page No. 6 of the draft permit, 17 would bethe-- | don't mean to be coy or cute about
18 and Condition G. 18 it -- but whois correct about the permeshility or the
19 A lIsthatin-- wherewould that befoundin -- 19 average pemesbility intheinjectioninterval, 81
20 Q It'sTexCom Exhihit 27, Page6 of 24 in 20 millidarcies versus 500, that would be addressed in
21 Volumell. 21 that process, correct?
22 A Exhihit - 22 A | bdievetheFall-off test that would be
23  Q [I'msorry, it'sExhibit 27, Page 6 of 24. 23  subsequently performed after reperforating would
24 A InVolume 11 thereis no exhibit -- 24 addresstheissue of what the average permesbility of
25 Q Wwidl, | wastoldVolumell. Let meconfer 25 theinjectionreservoir is. That is correct.
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Q Allright. Andthat would resolvethe
difference you have with the application based on a
prior Fall-off test in adifferent interval; that
would be sorted out by a subsequent Fall-off test ona
new perforation if indeed that process was followed,
correct?

A Yeah, that would -- that would answer the
question related to the permesbility of the reservoir
and -- but not necessarily theissue of ano-flow
boundary.

Q Okay. Let'stalk about the no-flow boundary.
There was some discussion -- | think you've been here
for theentirehearing. If I'm mistaken, please
correct me.

A No, that is correct.

Q Therewas some discussion of whether a
Fall-off test would show a pressure boundary. And, at
least in Mr. Casey's testimony, indeed a Fall-off test
does indicate whether thereis a pressure boundary
around thewdl. Isthat correct?

A Out to theradius of investigation of the
Fal-off test, yes, it would be an indicator asto
whether there was a no-flow boundary, an enhanced
permeability or enhanced thickness boundary, and/or
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uncertainty regarding the well that's aready drilled
and what the requirements would be, but what about the
other three wel1?

A Itismy bdief that the other three
undrilled wells would have to meet the standards of
completion as st out inthe TCEQ rulesfor
demonstrating those specific issues.

Q Soany uncertainty you have regarding
additiona Fall-off tests and pre-approval and, |
guess, review of permeability and cone of influence,
that attaches only to the existing well, correct?

A | bdievethat is correct.

Q Mr. Grant, as| understand it -- and please
correct meif I'mwrong -- that the modding
associated with a Class | well that were discussing,
whether it be the PRESS2 or the BOAST9S, that those
modd s and the TCEQ requirements regarding use of
those modd s impose very conservative assumptions. Do
you agree with that?

A  Yes, | agreewith that.

Q Andinyour experiencein dealing with Class
| wells, have you found after completion of awel,
and conducting a Fall-off test that TCEQ has been lax
inits enforcement of its own requirements?

25 potentidly apartialy penetrating reservoir. 25 A Not with the permit gpplicationsthat | have
Page 1066 Page 1068

1 Q Soagain, out totheradius of investigation, 1 submitted and the completion reports that | have

2 whichinan earlier Fall-off test was 1500 fest, 2 turnedintothe TCEQ. But | can only speak for my

3 correct? 3 own applications.

4 A | bdievethat iscorrect. 4 Q That'sal I'maskingyoutodo, Sr.

5 Q TheFal-off test is useful to determine -- 5 How about the monitoring and reporting

6 for determining whether there are any pressure 6 requirementsfor UIC wellsin general, Class | wells,

7 boundaries, which could include a grester 7 arethey rigorousinyour opinion?

8 transmissivity or greater permeghility, or a 8 A |bdievethey are.

9 nontransmissive fault or other barrier, correct? 9 Q Couldyou describewhat they are, what the

10 A It would be-- Fall-off tests within the 10 frequency isfor additional information being

11 radius of investigation can provide datawhich, upon |11 submitted to the TCEQ and what the review processis?

12 analysis and review of both the semi log and thelog 12 A Arewetaking about after thewdll isonline

13 curves-- which are essentialy certain analyzable 13 andinjecting?

14 drafts of a Fall-off test -- can pick up no-flow 14 Q Yes let'stak about that. What isthe

15 boundaries which would be potentially ether a 15 process, inyour experiencein dealing with the TCEQ,

pinch-out or alateraly-sealing fault -- can, if
properly performed -- again, | should makethat a
cavest -- dso daermineif there's permesability
changes at some position out in the reservoir as well
as determining if thereis aleaky aquifer response
within the reservoir.

Q Isthereany questionin your mind,
Mr. Grant, that for the three wells that are not
drilled, the same procedure would have to be followed
under TCEQ rules? | mean, | know you have some

16
17
18
19
20
21
22
23
24
25

after awell isonline and injecting waste?

A Theannulus-- or annular system must be
monitored continuoudly for any potential |oss of
annulus pressure, which would be an indicator either
of casing or atubing lesk above the packer.
Typicaly, specific gravity, pH, maximum wellhead
pressure are also monitored either continuoudly or on
aregular basis.

Annual waste treatment analysis for
wastestreams that do not vary are required to be
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turned in with an annual report. And yearly
mechanical integrity testing is required of the well,
which involves both aradioactive tracer test, an
annulus pressure test and an ambient pressure
monitoring of the reservoir, which typically includes
aFall-off test. And that'sthe primary monitoring
that goes on with aninjection well -- Class |
injection well.

Q AndI'mnot an expert on these requirements
asyou are, Sir, but in my reading therewas a
requirement that if the reservoir pressure was not
responding as predicted, based on these annual reviews
and reports then additiona conditions could be placed
on thewdl, indluding shutting the wel in until the
pressure comes back inline. Isthat your
understanding?

A Notredly. My understanding is that if
the -- if the maximum injection wellhead pressureis

[y
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thisannual testing or annual Fall-off testingis
done. Isthat your understanding?

A Thewdl hasto be shut infor the Fall-off
testing. That's part of the Fall-off testing.

Q Andthereisan annual requirement to conduct
aFall-off test based on the provision wejust -- you
just read. Isthat correct?

A That iscorrect.

Q Andif theresults of that Fall-off test
showed a difference in the conservative assumptions
that were made in the application, what would be the
process of the TCEQ in addressing the differencein
the Fall-off test?

A | donot believethereisavehiclefor the
TCEQ to do anything about that after the permit is
issued as long as the maximum injection pressure --
wellhead surface injection pressureis not exceeded
until thetime of permit renewal comes up, whichis

19 exceeded abovethat which is permitted, thewell has 19 generdly onaten-year cyde.
20 tobeshut inuntil -- well, it cannot be exceeded. 20 At that point the accumulated Fall-of f
21 |If it exceedsit, thewdl hasto beshut in. And 21 test results would be presented in a permit renewal
22 thenit can beturned back online once the pressure 22 application wherethe historical Fal-off tests would
23 decreases below that maximum, but it isnot allowedto |23 beincorporated into a new mode, and a demonstration
24  be exceeded during operation. 24 would be required that that modd is conservative
25 Q [I'msorry, | misunderstood that requirement. 25 based upon the historical Fall-off tests over thelife
Page 1070 Page 1072
1 Therequirement then for Fall-off tests after the 1 of thewdl.
2 initid Fall-off tests, could you describethosein 2 Q I'msureyou haven't had much experiencein
3 moreddail ? 3 TCEQ enforcement, but isit your testimony thet if a
4 A Typicaly, with the mechanicd integrity 4 Fal-off test -- an annua Fdl-off test indicated
5 testing report, which gives the result of the annulus 5 that therewas a greater cone of influence or that
6 pressuretest, and the radioactive tracer test, the 6 therewas an issue of endangerment that the TCEQ could
7 results of the Fall-off test -- if it's performed at 7 not addressit until the ten-year renewd ?
8 thesametime, andit's not required it be performed 8 A Typicdly the coneof influenceis not
9 a thesametimebut istypically induded with that 9 recaculated with each year's Fall-off test analysis.
10 report -- indicating what the calculated permesbility 10 Just the permeahiility as -- or flow capacity is
11 of that Fal-off test is. 11 presentedinthat Fall-off test report. | do not
12 Q Widl, I'mgoingto cal your attention again 12 bdievethat the TCEQ provides enforcement action
13 tothe sameexhibit we were working withamoment ago, (13 rdated to an anomalous Fall-off test permesbility,
14 Paged of 24. Thistimel'mlooking a Section 8 -- 14 but provides enforcement action rd ated to exceeding
15 Roman Numera VIII, Monitoring Tests Requirements, 15 the maximum wdlhead injection pressure.
16 Subsection (c). Do you find that? 16 Q | understand. Theconeof influenceis
17 A Yesldo. 17 caculated on what timdine? My understanding -- do |
18 Q Couldyoureaditintotherecord, please? 18 understand correctly that the cone of influence
19 A "Thepressurebuildup in theinjection zone 19 contemplates 30 years of injection?
20 shal be monitored annualy, including, at a minimum, 20 A Yes, the-- the gpplication guiddines from
21 ashut down of thewdl for a sufficient timeto 21 theTCEQ requirethat you modd it out to the
22 conduct avalid observation of the pressure Fall-off 22 projected life of thewdl, which the TCEQ has
23 curve" 23 dtated -- not arbitrarily -- but has determined to be
24  Q Yeah, that'swherel misunderstood the shut 24 anumber to use of 30 years.
25 downrequirement. But thewdl can beshut downwhile (25 Q Soif | understand correctly, the distances
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1 that are calculated as part of the PRESS2 or BOAST98 1 will beat acertain distance. But in theintervening

2 modding -- and you've given those earlier in your 2 years between zero and 30 that endangerment pressure

3 testimony this afternoon -- those are distances of 3 or coneof influence gradually expands out to that

4 pressure gradient, so to speek, after 30 years of 4 distance

5 injectiona maximumrates. Isthat correct? 5 Q Soagan, inmy simpleterms, year oneit'sa

6 A Forthepressure cone of influence? 6 certain distance from the wellbore; year two -- the

7 Q Yesagr. 7 421 mark I'm going with -- year two is alittle father

8 A Yes for 30years. Thewaste plumesare, | 8 out, so onand so on, until you hit year 30 and that's

9 bdieve, 1, 10, and 30 years. 9 wherethisdistanceis defined?

10 Q AndI'mtakingabout pressureright now 10 A Andinthe permit application, yes, thet is

11 because well go back to waste plumeif necessary. 11 correct.

12 But for the pressure calculation, which istheissue 12 Q Okay. Let'stak about thefault 4400 feat

13 of concernfor artificial penetrations, correct -- 13 tothesouthesst of thewdl. You'reof theopinion

14 A Correct. 14 that thefault is not transmissive -- nontransmissive,

15 Q Soyourelooking at -- when wetalk in terms 15 correct?

16 of 750 feet or 3,170 feet, were talking about where 16 A I'mof theopinionitisnontransmissive

17 that pressurewill be after 30 years of injection, 17 verticaly and laterdly.

18 correct? 18 Q Okay. Sodoyouhaveinfront of you TexCom

19 A Wherethe cone of influence/endangerment 19 Exhibit 72?

20 pressure, whichinthiscasel beieveis421-ps 20 (Discussion off the record)

21 pressureincrease, wherethat front lieswithin the 21 MR. RILEY: We can substitute oneinto

22 areaof review after 30 years as presented in the 22 therecord. It wasn't marked or anything. It does

23 pressure modd. 23 seemasthough maybe Dr. Collier gathered it with his

24  Q Okay. Andyou don't have any disagreement 24 bdongings.

25 withthe calculation of the 421 psi. Isthat correct? 25 JUDGE EGAN: Inthat case, since we may
Page 1074 Page 1076

1 A No, Idonat. 1 be substituting another copy for TexCom Exhibit No.

2 Q And I'msorry, because sometimesit'sjust 2 72, Mr. Gershon, fed freeto loan himyour copy in

3 not -- doesn't penetrate. Maybeit'slateinthe 3 theinterim, if that's agreeable with everyone. If it

4 afternoon. But when | begin -- or say | was to begin 4 is, thank you.

5 injecting into an injection well as proposed in the 5 MR. RILEY: It certainly iswith us.

6 TexCom application, it's not as though on thefirst 6 A Theresto exhibit number onthis.

7 day | inject, the pressureis fdt 750 feet out from 7 Q (ByMr.Riley) I understand. That's because

8 thewdlbore, correct? 8 theorigina has been -- has left the room it appears.

9 A Wadl, therewill be-- even with alow 9 JUDGE EGAN: Oneof the witnesses

10 permesbility or ahigh permeability reservair, there 10 inadvertently picked it up --

11 will bea pressure effect or what | would call a 11 JUDGE WALSTON: You havetheright

12 pressuretransient that will project out afairly 12 document.

13 substantial distance within afairly short period of 13 WITNESS GRANT: Thisisthe correct

14 time Not that that isgoing to bea421-ps pressure |14 document?

15 increase, but the reservoir permeability or the 15 JUDGE EGAN: Yes.

16 interconnectedness of the pore space will transmit 16 Q (ByMr.Riley) Obvioudy, Mr. Grant, thisis

17 that pressureout fairly quickly to some distance 17 not drawn to scale, but let's talk about the -- what

18 Q And, I'msorry, because| keep trying to 18 isdepicted on this diagram as a fault to theright

19 think of thingsin simpleterms, but eventually then 19 ddeof thediagram. Do you seethat?

20 that 421-ps mark moves out over 30 yearsto the 20 A Yes|do.

21 boundary of the cone of influence as defined by the 21  Q Andinroughterms, would it correspond to

22 two modds that wererunin this case? 22 your understanding of the geology around the fault

23 A Yaeah, that coneof influenceisamoving 23 that weve -- you've talked about just a moment ago,

24 front -- if you want to put it that way -- in that 24 the 4400-foot away fault that you say is

after 30 years, depending upon how you modd it, it

25

nontransmissive?
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1 A Ifthisisthefault that they -- as drawn on 1 juxtaposition across the fault; the second being

2 hereg, if that's the 4400-foot fault, | do not know 2 what's called shale smearing of thefault plain, both

3 whether it extends up above the Jackson shale or not 3 of those, which provide a shale low permeability

4 sol don't know if it's atrue depiction of the fault 4 barrier to both fluid movement laterally and

5 a shallower horizons, whether it extends higher or 5 vertically and pressure movement laterally and

6 not. But| do bdieveit doescut al of the 6 verticdly.

7 Cockfidd, upper, middle and lower. 7 Q Okay. Soif | understood what you said

8 Q Okay. Andwiththat darification or 8 correctly, the -- the shale content -- and I'm not

9 quadification, can wework with this diagramin 9 trying to pin you down on shale content -- when this

10 discussing the operation of that fault in the 10 fault occurred, the shale portion would have smeared

11 Cockfidd formation? 11 acrossthefaultline. Isthat your -- am| correct

12 A Wecan. | bdievethelower Cockfiddis 12 ininterpreting what you said?

13 about 300-plus fedt, and to my recollection the offset 13 A The--yeah, it'snotaone-- | don't

14 onthisfault is somewhere between -- somewherearound |14 beieve it would have been on any of these aone-time

15 150to200feat. Soif | weredrawing this, | would 15 event wherethe 150-foot of throw would have happened

16 show more of an offset here than what appearsto be 16 instantaneoudy. But over geologic time, potentially

17 potentialy about 70 feet of throw on the fault. 17 millionsof years, thistotal amount of throw or

18 Q Allright. That'sfair enough. 18 offset dong the fault would have occurred. And aong

19 A Butredizingit'snot to scale, however . 19 that actual fault plain or -- it's sometimes called a

20  Q Yes andthat's-- | don't want to bind you 20 gouge zone-- it'sagedlogic term -- that the shales

21 toany distances or make any -- have you agreeto 21 or clays, because of their more putty-type

22 something that dearly | don't intend. It'ssimply a 22 condtitution, would have a tendency to be smeared

23 diagram of afault showing in rough terms the upper 23 aongthat fault plain and provide a-- essentialy a

24 Cockfidd, ashdelayer, themiddle Cockfidd, a 24 seal, ashale-smear type of asedl.

25 shaelayer and alower Cockfidd without any 25 Q Okay. Wouldthat same theory apply to faults
Page 1078 Page 1080

1 relationship to actual distances or even relative 1 of alesser throw or offset?

2 thicknessestothoselayers. Isthat fair? 2 A Yes, it potentially could.

3 A Thatiscorrect -- or fair, yes. 3 Q Thesedingfeatureyou describe seemsto be

4 Q Allright. Now, again, with the other 4 somewhat at odds with Dr. Collier's testimony that all

5 qudlification you had is you don't have any 5 faultsaretransmissive-- and | mischaracterized it a

6 information on whether the fault extends above the 6 littlebit -- that somefaults aretransmissive. How

7 Jackson shale, let's talk about how the fault would be 7 doyou justify those two different opinions?

8 nontransmissivein your opinion. Can you explain how 8 A Wedl, | bdievethe-- the document he was

9 youbdievethat afault -- again, in grossterms -- 9 reeringtointhe-- in histestimony was an Exxon

10 that's depicted in this diagramwould be 10 document talking about the entire Conroe ail fidd sat

11 nontransmissive as between the Cockfield sand? 11 of faults, and that some of them were laterally and/or

12 A Additional detail withinthe middle and lower 12 vertically transmissive

13 Cockfield strata would show that probably closeto 13 | did not review al the faullts,

14 50 percent of each one of those are -- consist of 14 particularly the ones that were outside of the cone of

15 shdle strataand the other 50 percent sand strata or, 15 influence, but | do bdievethat within the Conroe

16 inthelower Cockfield, approximetely 145feetof sand |16 fidd there would be places where the faults could --

17 toatotal thickness of 300-something thickness. And 17 asevidenced or as presented by Exxon -- could be

18 these sands and shales would be interbedded both in 18 lateraly or vertically transmissive. However, | do

19 thelower and middle Cockfield, meaning alternating 19 not beievethis specific fault is.

20 sand and shale strata as you move vertically up or 20 Q Okay. And, Mr. Grant, | want to understand

21 down the section. 21 dl your reasons for believing this fault to be

22 My belief isthis 22 nontransmissive. Other than your general description

23 greater-than-50 percent or approximately 50 percent 23 of thestratum -- or strata, | suppose -- which would

24 shaleto sand ratio alows two mechanisms of sealing 24  seemto betrue no matter where afault occurred in

25 along that fault, thefirst being a sand-to-shale 25 the Cockfidd, that they areall consistently sand
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shdelayers, how would you distinguish this fault
from other faults in the Cockfield?

A Someof thefaultsin the Cockfield do not --
based upon the Exxon mapping -- do not provide a
hydrocarbon trap. This fault provides a hydrocarbon
trap where the upper Cockfield sands provide -- are
reservoirs higher up in the section. The middie and
lower Cockfield are apparently barren of oil and gas,
but the upper Cockfield provide -- has hydrocarbon
trapping. And the mechanismfor that would have to be
a seded fault, because it's not afour-way closure
structuraly.

However, it is-- the hydrocarbons
appear to be nestled up -- touseanon-- tousea
layman's term -- but to be nestled up againgt the
fault plain and appear to have stopped as they
migrated laterally and up -- the dight structure up
towards the dome would appear to have been stopped by
thefault plain and form a trap that was later
produced by Exxon and other operatorsin thefield.

Q Andthat wasonly in-- with respect to the
upper Cockfield, correct?

A Asfar asl| know, theresno lower and middle
Cockfidd production; however, | do not bdieve that
means that the middle and lower Cockfield sections
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Q Allright. Sowithal your diligence and
all your review, you did not find hydrocarbon
production in the nontransmissive area between the
lower Cockfield and the middle Cockfield, or between
the middle Cockfield and the upper Cockfield, correct?

A Not aong this specific fault, no.

Q Now, what isan attic? Do you know the term
"attic" when referring to afault in production of
hydrocarbons?

A Yes, | doknowwhat an atticis.

Q Whatisit?

A It'sanareasimilar to an attic where you
would have faults -- or where you would have
hydrocarbons trapped.

Q Would you agreewith methat a prime
opportunity for a hydrocarbon trap in the diagram that
we'relooking at here, given that the upslope to these
formationsis toward the -- to theright of the
paper -- that a hydrocarbons attic would most likely
form between the Jackson and the upper Cockfield at
thefault. Would you agree?

A Yes, | do agreewith that.

Q Sothefact that theré's oil production on
the northwestern side of the fault could be dueto an
attic formed by the Jackson shale, correct?

Page 1082

along that fault aretransmissive. | do beieve that

the lower and middle Cockfield sands did not have --
at this location and the fault block did not have
hydrocarbons that ever migrated through them to come
up against that fault and form a hydrocarbon.

Q o, for instance, on the diagram, if we
looked at the shale layer between the middle Cockfield
and the upper Cockfield and the offset barrier there
that you claim would be nontransmissive, no
hydrocarbons have ever been found in that barrier in
themiddle Cockfield. Isthat correct?

A Not that | havefound on any of the maps that
| have reviewed.

Q Samequestion regarding the lower Cockfield
and the middle Cockfield, no hydrocarbons have been
produced from that nontransmissive ares, if you're
correct?

A Not that | havefound.

Q Sothesoldy productive zonewould be --
would still bethe upper Cockfidd, correct?

A Asfar aswhat | havefound in the Exxon
hearing files, correct.

Q And| assumeyou werediligent in your
review, wereyou not?

A Yes | bdievel was.

O©CoO~NOUIA,WNPE
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A It could be. However, it appearsthat the
gas and oil column is greater than the amount of
the -- of what you would call attic at that position.

Q Let'stak about initsvirgin state. Do you
know what | mean when say -- when | talk to or speak
to virgin information?

A Yes, regarding avirgin oil reservoir and gas
reservoir beforeit's been produced?

Q Yesdir.

A Yes

Q Tdl mewhat thewd information was on
ether side of thefault initsvirgin state, if you
know.

A What do you mean by thewd | information?

Q Widl, | bdievetherésapoint intime--
and it seems rather arbitrary in my mind -- where one
determines -- or geologistsin particular, maybe
petroleum geologists in particular -- determine how
thereservoir -- what was in thereservoir at this
virgintimeor at this point in time called thevirgin
production. Do you understand what I'm saying?

A Yes, | do.

Q Andthat meansthat whenthefiddisfirst
discovered and wells are produced on either sideof a
fault, there are observations made regarding the
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leves or the depths to which oil and gas appear,
correct?

A Yes

Q Okay. And do you know what the information
available in the Exxon records and other places
indicates regarding the -- this fault asit pertains
to the leves of oil and gas production -- or where
oil and gas was found on ether side of the fault?

A No, | just have the structure map showing the
upper Cockfidd, various horizons in the upper
Cockfidd showing the -- a plainer view of thetrap.

Q Somy pointisthat if -- if it were shown
that the pressures or the-- I'msorry, | think it is
the -- it is done by depth to the zone -- depth to
gas, depthto ail, depth to water. Isthat indicative
of transmissivity across the fault or connectivity
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where | think petroleum geol ogists would say, "These
arethe characterigtics of the reservoir beforeitis
altered by production.” Am| somewhereinthe
neighborhood of what virgin state means?

A Yeah, that would appear to be correct.

Q Allright. Andwould, for ingtance, that the
oil leve or where you would find ail, the depth to
ail, if it were the same on ether side of the fault,
would that indicate anything in your mind regarding
the transmissivity of the fault below the attic?

A | think it would be inconclusive as to what
it demonstrated.

Q Wouldyou not agreethat itismorelikely
than not that if, before anything is produced out of
reservoir, that if | find oil at the same depth on one
sdeof afault as| do on the other side of afaullt,

17 acrossthefault? 17 thatitislikely dueto connectivity -- or

18 A I'mnot exactly surewhat you mean. 18 connectivity between those two underground reservoirs?

19 Q Okay. | thought you had said a moment ago 19 A No, | wouldn't agree with that.

20 that thefact that -- and | don't think I'll be able 20 Q Asaresavair isproduced, presumably the

21 torecall your words -- that you saw differencesin 21 water level risessand theail leve riseswith it --

22 the-- wel, let meask you to repest it because that 22 ortheail leve rises and the water comes up behind

23 would be probably alot easier and quicker. 23 it, correct?

24 What isit about the oil and gas 24 A Aswhat is produced?

25 production that lead you to conclude that the fault 25 Q I'msorry, asail or gasis produced off the
Page 1086 Page 1088

1 wasnot transmissive? 1 top of theformation.

2 A Becauseit wastrapped up against the fault 2 A |If theail is produced, the gas cap could

3 wherelateraly it did not migrate across the faullt. 3 expand and potentially push the oil/water content

4 Q AndI think wetalked about that could be due 4 downward. Viceversa, if thegas cap is produced, the

5 toanattic, correct? 5 water drive would potentialy move the oil/water

6 A Yes wedd 6 contact upward, depending upon which reservoir is

7  Q Inthisparticular caseit would seem, given 7 produced. And, of coursg, if therésalot of fault

8 that the updope sideisto theright-hand side of the 8 block, each might act independently of each other

9 paper, it would be a prime opportunity for creation of 9 depending upon therate at which they were produced

an attic in the upper Cockfidd?

A That iscorrect.

Q Soit could not -- it doesn't necessarily
mean that the entire fault is nontransmissive. It
means that an attic in the upper Cockfied could exist
and the hydrocarbon production could occur in that
area?

A Yes, that ispossible

Q Now, | was going back to before the reservoir
was produced, | guess, in significant quantities over
the course of the Conroefidd. You would agreewith
methat the oil and gas reservoirs have been tapped
over the course of thelast 70 years or so, correct?

A Yes, | would agree with that.

Q Andinitsvirgin state -- again back to that
portion of our discussion -- therés a point in time

and which hydrocarbon was produced.

Q Would that -- would afault block -- well,
given what you just said, thelast portion of your
answer, if indeed there wasn't transmission out of a
fault block, wouldn't you expect them to behave
differently? In other words, if they're not
connected, they should not behave the same, correct?

A What should not behave the same?

Q Widl, you're producing out of awel on one
sideof afault. You'reproducing out of awell on
the other side of afault. Sofar okay?

A Okay.

Q Andif thereservoir isbehavinginasimilar
fashion on each side of the fault, would you expect it
to be transmissive or nontransmissive?

A It could be either dueto transmissivity or
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similar production rates on both sides of the fault by
those two wells.

Q Allright. What I'mimagining isin this
fault zone, across the fault, a poal of ail. Areyou
with me so far?

A Yes

Q AndI'mnat up to the part wherethe ail has
risento aleved whereit isexclusivey in the attic
on, let's say, the northwest side and exclusivdly in
the formation on, say, the southeast side. So far
okay?

A Yes

Q Sowhilethat reservair is being depleted or
withdrawn, you would expect it to behave smilarly
acrossthefault if it'stransmissive. Isthat
correct?

A Depending upon the -- if it istransmissive,
depending upon theleved of transmissivity it might
continue to balance or it might not.

Q Okay. Soif it'sahigh permeablelayer, say
1 darcy, can you draw any conclusion knowing the
permeability of the upper Cockfidd as somewherein
the order of 1 darcy or above?

A | don't know that that'safact. | have no
indications what the permeability of the upper
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potential of this specific fault at the lower
Cockfidd leve.

Q Allright. Theceling nature of the fault
that you've focused on -- or that weve been
discussing. | shouldn't say you focused on. Do you
have any evidence that you can present herein this
casethat indicates it is nontransmissive other than
the general characteristics of the sands we've been
discussng?

A Thegenad characteristics of the sand, the
50 to 60 percent shale and 50 -- 40 percent sand
within the lower and middie Cockfidd are the -- and
the amount of throw on the fault of 150 feet are, in
my geologic -- in my geologic experience -- is
indicative that that fault is very likdy lateraly --

JUDGE EGAN: Islaterally?

WITNESS GRANT: Yes, laterally and
virtually sealed.

JUDGE WALSTON: Seded?

WITNESS GRANT: Seded, sedling, or a
no-flow boundary, a pressure boundary.

Q (By Mr. Riley) And again, to alayperson
maybethisis -- just doesn't seemlogical to me,
maybeit's not to everybody ese, but the -- why
wouldn't this same analysis apply to any fault that is
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Cockfiddis.

Q Wiedl, assumewith mefor asecond that it is
onedarcy. Would the phenomena | was trying to
describe be morelikely in a permesbility of one
darcy?

A If therewas no -- no shale smearing or sand
to shale contact across the fault, it would be more
likely that the levels would stay the same on both
Sides of thefault, assuming al your other -- with
all your other assumptions.

Q Allright. Didyou look at that information?
Did you look at the virgin state of the reservoir as
available in the Railroad Commission records?

A | did not see anything rdated to virgin
pressures in the reservoir.

Q Would that help you in making a-- or forming
an opinion as to whether the fault weve been
discussing is transmissive or not transmissive?

A Not rdated to the lower Cockfidd. 1t would
make an opinion related -- it would affect -- not
affect -- it would give an indication of lateral
transmissivity potential across the upper Cockfidd
assuming all the production data on both sides of that
fault could be provided. Short of that, it wouldn't
necessarily give an indication as to the sealing
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identified in the upper, middle or lower Cockfield?

A  Weél, because thelower and the middie
Cockfidd have more shal e percentages than the upper
Cockfidd -- nat by areally huge amount, but they
tend to bedirtier or less clean sand in the middle
and lower as evidenced by previous testimony of higher
permeahility in the upper and medium and lower
permeability in the middle and lower Cockfield.

Q Wadl, let meask you a question then being
specific to the middle and lower. Why wouldn't the
same analysis apply to any fault found in the middle
or lower Cockfidd, that it is-- sinceit'ssuch a
high shale content -- that any faulting in those
layers would form nontransmissive faults both
laterally and vertically?

A And| canonly spesk for the onefault that |
havereviewed in detail, which is this fault, not al
the faultsin the Conroe ol field. But to this
specific fault it would seem to me to be a strong
indicator that it islaterally sealed.

Q What about vertically sealing?

A Yes | bdieveit'sverticaly ceiling.

Q Okay. Now, other than the throw -- or the
offset aswe've been calling it -- what other
informeation do you have about that fault that makesiit
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unique in terms of how you analyzed the available
information?

A Therés nothing € se that makesit unique.

Q Okay. Sothe shale content and the throw or
offset are all that you're drawing onto say that it's
vertically and laterally sealing?

A Alsomy genera knowledge that if you've got
at least 30 to 40 percent shalein the tertiary
section of the Gulf Coast you generally have a sedling
mechanism-- or you often have a sealing mechanism
laterally on afault.

Q Let meask you aquestion about the number of
oil welsthat are depicted on a number of different
diagrams, but there's a good number of il wellsthat
were to the south and east -- excuse me -- yeah, south
and east of the fault -- the fault that we've been
discussing -- and fewer to the north and west.

A Correct.

Q Doesthat indicate that therésless ail and
gas production from the north and west on the -- asiit
pertainsor asit relatesto the fault?

A No, it appearsto meto indicate that as you
reach the crest of the structure on the deep-seated
sat feature at the Conroe fidd that the faulting
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JUDGE EGAN: Holdon. | couldn't hear
his last answer.

MR. RILEY: I'msorry, Judge.

JUDGE EGAN: I'mlosing -- the very end
is-- you fade out. What was thelast part of what
you said?

THE REPORTER: | wastrying to stop you,
too.

WITNESS GRANT: | did not use 500
millidarciesin my pressuremodd. | used 81
millidarcies because | believed that 81 millidarcies
was more a appropriate value for permeability.

Q (ByMr. Riley) Butit'sonly an appropriate
value, Mr. Grant, if infact the TCEQ would not
require the applicant to demonstrate that 500
millidarcies is conservativein its modeling and
submitted with this application?

A It appears that the TCEQ has not -- has
accepted 500 millidarcies as appropriate in that they
have -- in the pressure moddling in that they have
issued adraft permit with 500 millidarciesin the
pressure modd and discounted the actual measured
average permesbility for the perforated interval as
presented in the completion report for WDW-315.

25 becomes much more closdly spaced or prevalent thanout |25  Q  But werenot going to inject into WDW-315 as
Page 1094 Page 1096

1 ontheflanks of thefidd. 1 currently perforated. You understand that?

2 Q Allright. Thedifferenceand the 2 A Ilhaveno--

3 digtinctioninal thisdiscussion redly isthat you 3 Q Youjust read specia conditions --

4 modded the 14 -- or 4400-foot fault as a pressure 4 A --doesnot appear to beany -- am | spesking

S barrier -- correct? -- using the PRESS2 modd ? 5 loudy?

6 A Thatiscorrect. 6 JUDGE EGAN: Yeah, you can go ahead.

7 Q Didyou doany modding using 500 7 A --doesnot appear to be any guarantees or

8 millidarciesin the PRESS2 modd? 8 requirementsin the draft permit as currently written

9 A Didl doany modding -- no. 9 that specifically requires TexCom to do those things

10 Q If youdidmoddingusing 500 millidarciesas |10 asthe applicant states they will.

11 your permesbility, even if you assumed the fault to 11 Q Takealook at Page 6 of 24 -- we covered it

12 thesoutheast, the onewevebeendiscussing, tobea (12 earlier -- and the specia condition letter G. Il

13 pressure barrier, what is your cone of influence? 13 readit to you while you'relooking, just make surel

14 A | don't know what the coneof influencewould (14 read it correctly: "This permit is based on, and the

15 bewith 500 millidarcies. 15 permittee shall follow, the plans and specifications

16 Q Soyour coneof influencethat you calculated |16 contained in the Class | underground injection control

17 at some 14,000 feet assuming thefault to be 17 application dated July 29th, 2005 as revised," and

nontransmissiveis not relevant to an analysis
assuming the permeability to be 500 millidarcies,
correct?

A Notif it's 500.

Q Sothat --

A But | donot beieve-- | did not run it with
500 millidarcies because (inaudible)

Q | know you bdieve that, but we discussed --
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then it gives a number of dates, "which is hereby
approved subject to the terms of this permit and any
other orders of the TCEQ."

What about that is ambiguous in your
mind as to whether the applicant must recomplete the
wdl across 145 fet in the lower Cockfidd zone?

A It'sambiguous because it does not

specifically statethat in there, and | believe that
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1 that isnot clear enough direction to the applicant as 1 nontransmissivefault for WDW 4117
2 towhat they would have to do once the permit is 2 A |donot know what it would be becausel
3 issued. 3 cannot tell you at this point what the thickness
4 JUDGE EGAN: | believe, Mr. Riley, 4 perforated would be. Therefore, it would directly
5 you've covered thisterritory. 5 affect the coneof influence, and | do not know that
6 MR. RILEY: Thank you, Y our Honor . 6 500 would be -- millidarcies would be the result of a
7 Q (ByMr.Riley) If the applicant demonstrates 7 Fdl-off test for those other wells.
8 that the permeability is 500 millidarcies based on 8 Q S, ineach of your applications, the ones
9 the-- your assumption that the fault to the south -- 9 you've sponsored -- and | think theword is marshaed
10 southeast is nontransmissive, what is the cone of 10 through the processin your prefiled testimony -- you
11 influence? 11 don't have Fal-off test datafor those wdls, do you?
12 A | donot know what the cone of influence 12 A No, | donot, not typically.
13 would be based upon 500 millidarciesand a 13 Q Okay. Sothat would be moretypica of
14 nontransmissive fault to the south. 14 WDW-411, correct? That would be exactly the same
15 Q Wouditbe-- 15 dtuation?
16 A ldo-- 16 A Thatiscorrect.
17 Q Heasecontinue. 17 Q Soinyourinstanceand theinstances you've
18 A Andthe BOAST modd as currently presented 18 actudly represented a permit gpplicant and assisted
19 not only provides a thickness of 145 feet, but 19 themwith their permit application, what have you
20 laterally tothe south increases it to 401 feet, which 20 used? How have you determined permesbility in those
21 isobvioudy not the scenario of ano-flow boundary. 21 instances?
22  Q Wadl, | hear you, and that's not my question. 22 A Beforeor after thewdl isdrilled?
23 Youmeadeit very clear that you think that the fault 23  Q Wadl, before I'mtalking about afresh, new
24 should have been modeled as a pressure boundary. And |24 greenfidd as we might refer to it where you're going
25 youasomadeit very clear that you used 81 25 toput aClass| nonhazardousinjection well. Arewe
Page 1098 Page 1100
1 millidarcies and you're not confident the applicant 1 together sofar?
2 would have to demonstrate any different permesbility 2 A Yes
3 tothe TCEQ before injecting waste into WW-315. 3 Q Isthat analogousto any of the other three
4 But what about the other wells, sir? 4 wellsWDW-411, WDW-412, and WDW -- | hopeit's413.
5 Areyou convinced that the TCEQ requirements, 5 A lItisanaogous to those other ones, yes.
6 regardlessof your opinion about WDW-315 or future 6 Q Allright. Soinno way doesthe TexCom
7 WDW-410 -- are you convinced at least the ather wdlls, 7 application -- isit different from applications
8 the other three proposed wells, would be required to 8 you've handled where you have not had Fall-off test
9 demondgtrate that 500 millidarcies was conservative? 9 datafor new wells, correct, or new proposed wells?
10 A | dontknow if -- what the other wells, once 10 A ltisdifferentinthat thereiswells-- one
11 they were completed, would come up with asfar asa 11 well exceedingly close that does have Fall-off test
12 permesbility oncethey are completed, but it would be 12 datafor the same reservoir that 411, 412 and 413 have
13 my opinion that the permeability is demonstrated 13 proposed for injection into.
14 during the Fall-off testing as part of the completion 14  Q Sir,areyourequired to do aFall-off test
15 of those wellswould beinputs -- or required to be 15 for each well you propose?
16 submittedtothe TCEQ for review for conservativeness 16 A Yeslam
17 of those-- of the pressure mode for those wells. 17 Q Okay. Soagain, the Fall-off test and the
18 Q Let'stalk WDW-411. 18 available datafor WDW-410 is not relevant for my
19 A Allright. 19 questionsregarding 411, 412 and 413. Would you
20 Q Whichwould have a permeability of 500 20 agree?
21 millidarcies demonstrated by a Fall-off test under 21 A No. Itisrdevant asfar asthe preliminary
22 vyour very last answer, correct, in order to pass TCEQ 22 modeling that you would do before you drilled the
23 post-drilling review, correct? 23 well. Youwould use the most closest site-specific
24 A Correct. 24 permeability that you could to generate your pressure
25 Q Whatisthe coneof influence assuming a 25 modd.
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Q Soyou're saying that the applicant, because
it hasawel| with 81 millidarcies from a Fall-off
test completed in a different interval than what it's
proposing is bound to 81 millidarcies for al purposes
in modedling the new wells?

A Beforethewdlsaredrilled my belief is
that it should be using 81 millidarcies until that can
be either proven up or proven to be not correct.

Q Wadl, it'sgoing to berdatively difficult
to do that unless the new zoneis perforated under
thispermit and it is evaluated for permeability ina
Fall-off test and reviewed by the TCEQ. Wouldn't you
agree?

A | would agree.

Q Sopresumably then you would agree that the
permit should beissued; that the Fall-off tests
should be done, both in the existing well and any
futurewdlsthat are drilled; and that those
assumptions should be evaluated against -- excuse me,
those results should be evaluated against the
assumptions made in the modeling to determine whether
the modedling was conservative?

A For thethree undrilled wells, | agree with
that. For the currently-drilled well 1 do not believe
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JUDGE EGAN: All right. Why don't you
take amoment and review your notes, but it's not
necessary to go back over material we aready have the
answersto.

MR. RILEY: Thank you.

(Recess: 4:32 p.m. to 4:45 p.m.)

JUDGE EGAN: Is everybody ready to get
back on therecord? Wewerestill in cross. Y ou may
proceed, Mr. Riley.

MR. RILEY: Thank you, Your Honor.

Q (ByMr. Riley) At therisk of aggravating
certain folks in the room, let mejust ask you some
questions from your sworn deposition. By theway, |
took your deposition in this case on November 28th,
2007, correct?

A | bdievethat'sthe case, dthough I'd have
to check my own records asfar as the date.

Q Haveyou reviewed the transcript and have you
signed the deposition?

A |have

Q Andweretheanswersin that deposition that
you gave to my questions truthful ?

A Tothebest of my knowledge and intent they
were.

25 thesafeguardsarein place. 25 Q [I'mreferringto Page 65, Line 10 of that

Page 1102 Page 1104
1 Q Thesafeguardsinplacewouldjust bea 1 deposition. I'mgoing to read to you and tdl meif
2 conditionthat said, "Treat thisasanew well, do a 2 you remember being asked these questions and giving
3 new Fall-off test after you've reperforated in the 3 theseanswers, Page 65, Line 10: "Question: Soin
4 interval that you propose and send us the data and 4 fact if you wereright that 81 millidarciesisthe
5 well tel you whether you can accept waste or not," 5 right value after thewdl is completed in the
6 correct? 6 interval proposed, after al that drilling and testing
7 A Assuming that that Fall-off test also went 7 isdone, what would happen?
8 out aradius of investigation to determine whether the 8 "Answer: They would haveto redo ther
9 fault to the south was laterally a pressure boundary 9 pressure modd --"
10 ornot. 10 | interrupted inadvertently with "Okay."
11 Q Soyouwouldwanta-- 11 You continued "-- to ether demonstrate
12 JUDGE EGAN: Mr. Riley, some of these 12 that thereis not an endangerment issue with that
13 quedtions are getting very repetitive. | know the 13 lower pressure or would potertially have to go into
14 answersat thispoint and | believe Judge Walston 14 a&bandoned artificial penetrations that penetrated the
15 knowsthe answers. 15 injectioninterval and replug them.
16 MR. RILEY: I'mtryingjust to get the 16 "Question: So the system takes care of
17 answersfromthe witness, Judge. 17 that, takes care of the miscalculation in the modding
18 JUDGE EGAN: Wsdll, the witness has 18 submitted as part of the permit application.”
19 aready given you the answer. He's not going to agree 19 Your answer: "Yes, it should.
20 with you no matter how many different waysyouaskit. 20 "Question: All right. Isthereany
21 Why don't we take a short 10-minute 21 reason you haveto doubt that that would bethe
22 break and come back at quarter til 5:00, and -- 22 process followed in this case?
23 MR. RILEY: | think | will probably be 23 "Answer: No."
24 doneat that point, Judge, but | will haveto review 24 Were those answers truthful to the
25 my notesjust briefly. 25 questions | asked you at your deposition?
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A  Yes, they were.

Q Onemoreset of questions on adifferent
topic in your deposition, then | believeI'll be
through. Thiswasin -- regarding the public interest
aspect of your work in developing UIC permit
applications. Do you recall aseries of questions
regarding public interest?

A I'msurel will when you read them.

Q Again,it'sonPage85, Line 1 of the
deposition.

"Question: Andisit your opinion that
it is a safe method of waste disposal?

"Answer: Yes"

Do you recall that being -- referring
underground injection control as a method of waste
disposal.

A | bdieveso.

Q "Question: Inthe applications that you've
prepared, have you demonstrated in each occasion that
the application isin the public interest?

"Answer: | beievel have.

"Question: And how have you done that?

"Answer: Through the technical report
and demonstrations within the technical report
demonstrating the safety of injection in that specific
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this specific location is appropriate. Canyou
distinguish between those two?

A Suitable meaning the reservoirs there which
would accept fluid, appropriatein that I'm concerned
about the pressure increase due to injection and the
potential for artificial penetrationsto serve as
conduits of fluid out of the injection zone into
the -- into a USDW unless certain concerns | have
related to the application are addressed to my
satisfaction.

Q Toyour knowledge of the TCEQ UIC rules, is
there a provision for appropriateness of aninjection
zone?

A I'mnot exactly sure what you mean by
appropriateness.

Q Is"appropriate’ asyou have used thewordin
your prefiled testimony defined or used in TCEQ rules?

A Yes, | bdievethey do haveinther review
of a permit application -- have that requirement to
determine appropriateness.

Q Andunder -- inwhat context is it used?
Appropriate asto the --

A Tolocation on the surface, to subsurface
stratain which to inject, to defining operating
parameters and permit pressure and flow maximums and

24
25
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location.

"Question: Now, | think -- at least as
best | read your testimony and heard your testimony
today -- as best | am humanly capable of doing that --
you have no objection to the -- from a subsurface
geological perspective -- to an injection well
completed in the sand that's proposed in this
application. Isthat correct?’

"Answer: That is correct.”

Do you remember being asked those
questions and did you give those answers --

A | beievethat is correct.

MR. RILEY: Thank you, Mr. Grant. |
have no further questions.

JUDGE EGAN: Mr. Williams?

CROSS-EXAMINATION
BY MR. WILLIAMS:

Q Good afternoon, Mr. Grant.

A Good afternoon.

Q Yousay inyour prefiled testimony that you
believethe areais geologically suitablefor
underground injection of industrial solid waste. Is
that correct?

A Thatiscorrect.

Q But you also further say you don't believe

©CoO~NOOUILA,WNPE
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other technical issues.

Q Okay. Haveall of the UIC applications that
you've worked on in the past been for new wells?

A No, sr. Some of them have been for permit
renewals or permit amendments of existing wells.

Q Haveyou ever converted a previous well to a
Class|?

A No, | have not -- you mean like an oil and
gaswdl toaClass| or --

Any kind of conversion.
Not that | can remember.
Wl No. 315 exists, right?
That is correct.

Isit currently permitted?

A | donot bdievethe current 315 permit is
active at this point.

Q So--

A - I'msorry.

Q That'sokay. Go ahead and finish.

A Andthe 410 permit application has-- isin
draft permit stage.

Q Sowehaveawdl that isin existence but
not permitted. And it -- and the applicant is
applying for a new permit for that well, correct?

A That iscorrect.

Q>0 >0
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Q Thenwhy would there be anything lessthan a
completion report required?

A Becausethe gpplicant has aready provided
the completion report for thewell as previoudly
presented under the 315 drilling and completion. Sol
do not anticipate an additiona completion report to
befiled for 410.

Q Ifitweredear that the TCEQ would require
afull, complete new completion report for 410, would
that allay your fears?

A That would -- and dl the -- al the
accompanying requirements as -- of anew well,
including incorporating the results of ether the
current Fall-off test or revised Fall-off test, if it
was done, wereincluded in that completion report and
demonstrated that the modeling as currently presented
is conservative -- or remodding presented to show a
new cone of influence and addressment of wellswithin
that revised cone of influence of essentidly -- and a
determination of thefault being ether lateraly a
pressure boundary or not. That would significantly
allay my concerns abouit this application.

Q Soyouwould agreethat arecal culation of
the areareview and the cone of influenceis normally

O©CoO~NOUITAWNPE
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Q Andwasit permitted?

A Yes, itwes.

Q Haveyou ever -- have you ever completed a
Class | well and the permesbility Fall-off -- the
Fall-off test indicated a permesbility higher than
what you had modd ed?

A Yes, | have

Q Anddidtheapplicant or TCEQ immediately
increase the amount of fluids that can beinjected?

A No. They assumed that the-- in my case
anyway -- that the modeling was conservative and | eft
the operating parameters the same.

Q Ontheother hand, if you -- if you complete
the Fall-off test and determine a permesbility less
than what you modded, TCEQ demands thet it be, you
know, scaled back. Isthat correct?

A They required that | present anew pressure
model, and they determined certain operating
parameters as to be lower or more conservative as a
result of that.

Q Buttheoverdl effect of that isthat
therés less waste that can be disposed of -- isthat
correct -- through that well because of the lower
permesbility?

25 doneonanew wel as part of the completion report. 25 A Itcanbelesswaste or it could bealower
Page 1110 Page 1112

1 Isthat correct? 1 maximum surface injection -- flowing injection

2 A Yesthatis--that istypicaly thecase 2 pressure

3 Q Good. Inyour experience with underground 3 Q Butif therésless pressure then theres

4 injection control permits that you have worked on, 4 lessgoing down. That correct? Isthat safeto say?

5 aren't TCEQ rulesin Chapter 331 incorporated into the 5 A If youdon't reach your maximum wellhead

6 permit? 6 pressureswith asimilar rate, then you could

7 A |bdievethey are. 7 potentialy inject the same amount. Y ou would just

8 Q Andsoif theruleswereto beinterpreted as 8 havea-- less of arange of welhead pressuresto

9 requiring afull completion report on this kind of 9 work with.

10 strange animal -- the conversion of an existing well 10 Q Okay.

11 previoudy permitted to a new permit -- then it would 11 A Maximum-- less of a maximum welhead

12 includeall those other things -- the calculation, the 12 pressureto bump up against.

13 areaof review and the cone of influence, correct -- 13 Q Butinyour experience, based on the Fall-off

14 and anew Fall-off test? 14 tedts, if it's higher than what you modded, the TCEQ

15 A If that wereincorporated in specificaly -- 15 will not let you automatically have extra pressure to

16 and not just by rule -- but the specific checklist of 16 put downthewdl. But if it'slower than what you

17 issuesthat | have brought up, | would be -- | would 17 modded, they will require cutting back on the various

18 fed that was-- 18 aspectsthat you mentioned. Isthat correct?

19 Q Morecomfortable? 19 A Theywont--

20 A Right. | would be more comfortable with 20 Q --tobemoreconservative?

21 that, yes. 21 A Theywon't requireor they will require?

22 Q Haveyouever -- onany of the permitsthat 22 Q Le merephrase If you dothe Fal-off test

23 youwereinvolved ininthe past, have you ever 23 and the permeability is greater -- higher than what

24 modeled aClass | well with this low permeability? 24 you had modded --

25 A Yes | have 25 A Yes
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Q --you'renct autometically given the
opportunity to increase the amount of waste that
you're disposing or increase pressure or put more
underground. Y ou haveto stick with what you applied
for. Isthat correct?

A Typicaly that isthe case.

Q Butifit'sless, if the Fal-off test
pressureisless, then you're required to be more
consarvative. Isthat correct?

A Typicaly you arerequired -- or they -- the
TCEQ will require you to change some of your operating
parameters to stay within that new calculated
pressure.

Q And based on your Fall-off tests, if it's
less than what you had originally calculated or
modd ed, aren't you also required to change and adjust
your area of review and cone of influence?

A Youwould haveto change -- recal culate your
cone of influence. If it did not exceed
two-and-a-half miles, you would not have to change
your area of review.

Q Gotcha

JUDGE WALSTON: Mr. Williams, | think
you said if the pressureis|less, | assume meant if
the permesbility isless --
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guestions?
JUDGE WALSTON: | do.
JUDGE EGAN: Okay.
CLARIFYING EXAMINATION
BY JUDGE WALSTON:

Q [just have acouple of questions to make
surel'mdear on oneitem. As| understand, the cone
of influenceis the area where the pressure of the
injected waste is high enough that it's going to
overcome -- | think we talked about a mud plug,
correct, in an abandoned well, for example?

A Inthisapplication, a421-ps pressure
increase within theinjection reservoir -- 421 or
larger -- was calculated to displace a
9-pound-per-gallon mud plug in an old abandoned
borehole that had 9-pound-per-gallon mud filling it,
minus 50 feet of drawback from the surface.

Q Wadl, and my questionto youis. Doyou
agreethat it is areasonable assumption that one of
these abandoned wellsis going to have a nine-pound
mud plug init?

A Most of thewdls that were plugged in -- |
believein the early years of the production of this
oil field were probably plugged -- or likely plugged
only with mud. And the more recent ones aretypically

Page 1114

MR. WILLIAMS: If the permegbility --
yes. I'msorry. Thank you.

Q (By Mr. Williams) Haveyou ever had awell
for any of your dients that -- for which you had to
address corrective action?

A Could you define "corrective action” for me?

Q Suchasyour annual report indicating a
larger area-- alarger cone of influence and you
would haveto go in and plug abandoned boreholes?

A No. Intheannual report typically one does
not recal culate the cone of influence but provides
only theresults of the Fall-off testing. If it's
included with the annual report versus included with
the mechanical integrity test and report, either way
you would present the results of your Fall-off testing
in apermesability value.

But you would not necessarily, unless
the TCEQ reviewer required it, goin and recalculate a
coneof influence. That is, at least in my
experience, primarily limited to the permitting or
permit renewal process -- or the permit amendment
process.

MR. WILLIAMS: | have no other
guestions, Your Honor. Passthewitness.

JUDGE EGAN: Okay. Do you have any

O©CoO~NOOTA,WNBEF
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plugged with mud as well as cement plugs at various
depths within the wellbore.

Q Right. Sothat's a conservative assumption?

A Yes, nine-pound-per-galon mudinit filling
aborehole without any other plugs of any sort isa
conservative assumption.

Q Andl guessmy paint isfor the Judges,
redlistically we don't need to worry about some open
borehole without any mud or any kind of pluginit?

A  Widl, asthe TCEQ assumes the most
conservative caseis a-- sans any additional records
to the contrary -- assumes that a borehole of which
thereislimited or no plugging information is assumed
to have that conservative Situation of a
nine-pound-per-gallon --

Q That'spart of therules?

A Thatispart of the guidance document for the
permit application as presented by the TCEQ. That
does not mean that there is a borehole out there that
might be just filled with brine or walked away from
and afence post throwninto it. But the default,
worst-case scenario is -- as alowed by the TCEQ
guidance document is nine-pound-per-gallon mud in the
borehole.

JUDGE WALSTON: Thank you.
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1 JUDGE EGAN: Anything else? 1 meet Class| permitting standards.
2 JUDGE WALSTON: No. 2  Q Areyoufamiliar with theterm "workover"?
3 JUDGE EGAN: Mr. Hill, any redirect? 3 A Yeslam
4 MR. HILL: | do have someredirect, Y our 4 Q Canyouexplainwhat that means?
5 Honor. 5 A Aworkover of awel can be dueto several
6 REDIRECT EXAMINATION 6 reasons. You canlose mechanical integrity of the
7 BY MR.HILL: 7 well dueto ether acasing or tubing lesk. Or you
8 Q Mr. Grant, could you explain what awell 8 could -- and that would be -- then you would have to
9 conversonis? 9 takethewd| apart, meaning take the tubing and/or
10 A A wdl conversionfrom-- therés many kinds 10 packer patentially out and either put in new tubing or
11 of wdl conversons-- conversonfromaoil wel toa 11 pack or maybe put in a casing patch, and then put the
12 gaswel to-- fromagaswdl to an ail well, from 12 wdl back together.
13 either one of ether of thoseto a salt water disposal 13 Or an additional type of workover might
14 wdl. There'seven the possibility of conversion of 14 betoclean out sand in the bottom of the borehole to
15 anail andgaswdl or adry holewhich hascasingin 15 openand cover up perforations. There's many kinds of
16 ittoaClassl injectionwell, although that is 16 workovers, many kinds of remediations of wellsfor
17 fairly uncommon. 17 variousand sundry reasons that occur.
18 Q Doyouknow if what TexCom proposesto do 18 Q What about adding perforationsto an existing
19 with WDW-315 would be considered to bea conversion (19 wel?
20 under your understanding of what that term means? 20 A Typicdly adding perforations to an existing
21 A No, | think it would be essentially a Class | 21 wadl would be considered aworkover and a workover
22 wdl drilled and abandoned that another operator 22 report would haveto be filed.
23 wishestotakeasa-- to permit asanew Class| 23 Q Okay. And canyou explain what a workover
24 injectionwdl. 24 report consists of, based on your experience?
25 Q Thepoaint of my question was whether or not 25 A Basaed onmy experience, adaily chronology of
Page 1118 Page 1120
1 you bdievethat whatever rules might exist in TCEQ 1 theactions performed on that well would be provided
2 rulesthat deal with wel conversions, whether or not 2 inareport, aswdl asasummary of the additiona
3 based on your professional experience you would expect 3 peaforations and those depths of those additional
4 thoserulesto apply tothiswell inthis set of 4 perforations and what potential stimulation of those
5 drcunstances? 5 peforations might occur, and also a discussion of
6 A Anywdl, whether it wasdrilled asaClass| 6 the--if thetubing or -- if thetubing is removed to
7 or some other format, would have to meet Class| 7 do that, the results of mechanica integrity testing
8 congtruction and permitting standards prior to 8 dfter thewdl is put back together again would be
9 issuance of the permit and/or beginning of operations. 9 induded in that workover report.
10 Q Soyoudont bdievethat the conversion 10 Q What about aninjection Fall-off test?
11 ruleswould apply to thiswell inthis case? 11 JUDGE EGAN: I'msorry, | couldn't hear
12 A I'mnot surewhat you're talking about when 12 you.
13 yousay conversonrules. 13 MR. HILL: | apologize, Y our Honor.
14 Q Widl, tobehonest withyou, inal candor, 14 Q (ByMr. Hill) What about aninjection
15 I'mnot surewhat I'mtalking about ether, but | know 15 Fal-off test? Isthat typicaly part of aworkover
16 Mr. Williams had mentioned the issue of conversionand (16 report?
17 1 wascuriousto know if you thought that this well 17 A Tothebest of my knowledgeit is not
18 might potentialy qualify as awell conversion under 18 typically required for arepaforating of aninjection
19 TCEQrules? 19 wdl. Opeators might doit, but it'snot a
20 A Ibdievewhat -- and | can't speak for 20 requirement that a Fall-off test be performed.
21 Mr. Williams, but | believe when he's talking about 21  Q Doyou haveaccessto Volume 10 of the TexCom
22 conversion, he'stalking about a conversion of some 22 exhibits submitted as part of the prefiled testimony?
23 other wel typetoaClass| injection well, and that 23 Spedficaly I'mreferring to Exhibit 21, which, if |
24 would be ageneric termof conversion. However, that 24 undestand, this particular exhibit correctly, it is
25 conversion of the well would require that that well 25 part of aresponse by TexCom for one of the -- one of
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the NODs submitted by TCEQ. But my question, though,
is specifically related to Exhibit 21, Page 21 of 47,
if I could draw your attention to that page.

A | haveit.

Q If youwould draw your attention to the first
paragraph on the page, under that -- under the Table
6-7. And specifically I'm looking at the
second-to-the-last-sentence of the paragraph. Let me
read that to you and make sure that -- et me know if
| don't read it correctly. "Once TGD," which |
believe is an abbreviation for TexCom Gulf Disposal,
"receivestheir permit for operation, the well will be
reperforated in more favorable portions of the
injection zone as described in Section 6-A.12."

Isthere any indication in that
statement whether or not -- particularly when TexCom
proposes to conduct the additional perforations that
they propose as part of their application for WDW-4107?

A No, it is stated that the well will be
reperforated, but it is not stated as to when.

Q Sodoyou understand in reading this
sentence -- certainly | don't intend to put any words
in your mouth -- that TexCom proposes to add
perforations after they receive their permit, but is
there any particular indication there in whether or
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and your understanding of how the UIC program
operates, isthere any -- do you have any
understanding at al whether or not even if a Fall-off
test was conducted, say, voluntarily by TexCom, that
TCEQ would berequired to review that Fall-off test as
though it were part of a completion report -- meaning
that the cone of influence that was calculated by
TexCom as part of their application would be subject
to scrutiny and potential amendment by TCEQ based on
the results of that Fall-off test?

A Asbest | cantdl, therésno requirement in
the permit at this point to that effect.

Q Letmeaskyouy, if youwouldn't mind, totake
a couple of minutes with me to help maybe explaina
little bit about what's going on with TexCom's
proposal with respect to the lower Cockfield
specificaly, I'd like to have your help in describing
the difference between the current perforated interval
of WDW-315 and the proposed injection interval that
TexComdescribesin their application. Canyou
define, in terms of depths the current proposed
injection interval that TexCom proposes to inject into
as part of their application?

A | can. I'll havetolook in-- to get the
exact depths I'll have to look in some of their

Page 1122

not they commit to complete those perforations before
thewd | isactually put into production or before the
well becomes operational ?

A Thereisnoindication of the time frame that
that will occur.

Q Sowhen the applicant asks whether or not the
application is boot-strapped, so to spesk, into the
terms of the draft permit itsdlf, and | by no means
intend to suggest that this particular sentence
reflects TexCom's entire position -- there may be a
more detailed presentation of their plansinthis
application that | haven't found.

But based on your reading of this
particular indication of their proposal, isthere
anything that leads you to believe that TexCom would
be required, if the draft permits wereissued asthey
are proposed today for WDW 410, that they would be
required to conduct -- or rather that they would be
required to add additional perforationsinto the sands
that they considered to be more favorable and that
they be required to do that before operation and to
conduct Fall-off tests before operation?

A No, nat that they would have to perforate
immediately.

Q And based on your understanding of TCEQ rules
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documents to do that.

Q Okay. Do you havethe documentsin front of
you? Or if | wereto give you the depths would you be
ableto discern whether or not those are accurate?

A If--

Q Letmeaskyou--

A | canfind the document.

Q Isit your understanding that thetop of the
proposed injection interval of TexComiis -- begins at
the depth of 6,045 feet?

A | bdievethat is correct.

Q Andisit your understanding that the bottom
of the proposed injection interval of TexCom
terminates at a depth of 6,390 feet?

A That iscorrect.

Q Andjust to make surewe can corrdate al
our data, is that also your understanding of the depth
of the lower Cockfidd formetion at WDW-3157?

A Yes

Q Okay. Sowithinthat depth of 6,045 feet
down to 6,390 feet, do you recall whether or not
WDW-315 is perforated or -- we know it's perforated
within that zone. Do you recall the zonethat it is
perforated in within those depths?

A | would haveto look that up. It'sinthis
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document here.
Q Do you have that data available to you?
A Not immediately. I'll have to look for it.
Q Let'sseeif | can speed thisaong and ask
if | wereto tell you that the current perforated
interval begins at a depth of 6,184 feet, does that
sound accurate to you?
A | believe that is the correct number.

MR. RILEY: You know, Judge, | don't
mind alittle leading, and | certainly don't object to
speeding thingsalong. But essentially Mr. Hill is
testifying for the witness, not asking questions and
getting answers.

JUDGE EGAN: If you believe the figures
are incorrect, make your objection. But at this
point, | think it's beneficial to speed things aong.

MR. RILEY: | understand.

MR. HILL: Obvioudy, Your Honor and
Mr. Riley, | fully expect that Mr. Grant's testimony
will be subject to cross-examination as appropriate.

MR. RILEY: Wadll, it would just be
helpful for it to be his testimony unless you want to
take the stand, but --

JUDGE EGAN: | think that he made it
real clear that he'd have to look it up and Mr. Hill
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that the previous operator-owner of the well decided
to perforate into. Isthat correct?

A Thatiscorrect, of the overall perforated
interval. And | believe as stated in the application,
100 feet of net sand were perforated.

Q Okay. And canyou explain your understanding
of what TexCom proposes to do with WDW -- what would
be WDW-410 with respect to the perforated interval ?

A Inthe application TexCom indicates that they
intend to perforate an additional 45 feet of sand --
net sand within the lower Cockfield injection
interval, and to reperforate some of their currently
perforated interval to bring the total net perforated
interval up to amaximum for the net available sand
with that -- within that interval and bring it up to
145 feet.

Q Soif I understand your testimony correctly,
the proposal would beto -- well, let me ask you --
would the proposal be to abandon the current 100 feet
of perforated interval and find 145 feet of sand
somewhere else? Or would the proposal beto
incorporate that current 100 feet of sands, along with
45 feet of additional sandsin the lower Cockfield?

A It would be to add an additional 45 feet of
sand perforated and to reperforate some of the -- or

Page 1126

istrying to refresh his memory as to whether or not
those numbers are correct. If you bdievethey're
incorrect, let meknow. But otherwise, we're getting
closeto theend of the day and if we can finish with
thiswitness it would be beneficial.

MR. RILEY: I'mfully on board with
thet.

Q (By Mr. Hill) If I weretotdl you that the
perforation of the current -- or the current
perforated interval terminates at a depth of 6,372
fed, does that sound correct to you?

A Yes, it does.

Q Anddo you remember in your review of the
TexCom application, within that 188 feet of current
perforated interval, thetotal extent of sands that
are perforated into WDW-315?

A | bdievethe application states that
100 feet of sand -- of the sand reservoir are
perforated -- of net sand reservoir.

JUDGE EGAN: I'm sorry, what was it?
WITNESS GRANT: Of the net sand
reservoir.

Q (By Mr. Hill) Sothat means out of the
188 feet of perforated interval, therés only
available 100 feet of sands to be perforated into, or
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possibly al of the 100 feet that is-- of net sand
that is currently perforated.

Q Andaswevediscussed -- and sounds like
fully fleshed out -- afollow-up test has already been
conducted on that 100 feet of perforated sand. Is
that correct?

A Aspresentedin theoriginal 315 completion
report and as noted in the TexCom application. That
is correct.

Q Andwhat was -- and what did the results of
that injection Fall-off test tell us with respect to
the permeability of those 100 feet of sands that are
currently perforated in WDW-3157?

A Itindicated that the net average
permeability of that hundred feet of perforated sand
is81 millidarcies.

Q You speak to average. Canyou explaina
little bit about that -- your use of that qualifier?

A TheFdl-off test analyzes the entire section
or perforated interval of thereservoir that is open
to receive flow during that test. And so, therefore,
theresults of the Fall-off test are an average for
that entire hundred fet.

JUDGE EGAN: | may be confused. Wasn't
the perforation greater than 100 feet? The hundred
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feat was just of the sand?

WITNESS GRANT: No, an overall
perforated interval is noted of about -- from atop to
abottom of 188 feet. However, best as| cantdl
from the records, that was -- 188 feat was sdectivdy
perforated at various depths across the sands present
inthat 188 fest. Andsoa--

JUDGE EGAN: Okay.

WITNESS GRANT: -- net perforated
interval was 100 fedt, not 188 feet.

JUDGE EGAN: | understand. Thank you.

JUDGE WALSTON: Mr. Hill, just soI'm
dear and therecord is dear, when you started this
line of questioning -- maybe I'm hearing things -- |
wrote down WDW-410, but this has all been rdated to
theexisting wdl, WDW-315.

MR. HILL: | apologizefor the
confusion, Your Honor. If | understand the
application correctly, the existing well asit exists
today at onetime was permitted by TCEQ as WDW-315.
That particular wdll, if these draft permits are
issued, will be recognized by TCEQ as WDW-410.

JUDGE WALSTON: Okay.

MR. HILL: Sothereisaninterchange
there, and | apologize for the confusion.
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provide an average for the entireinterval of 500
millidarcies.

Q Now, we do have some data on the permesbility
of at least portions of the strata that's not yet
perforated into but is part of thelower Cockfield, do
we not?

A Yes, wehave al4-foot corethat was taken
during the drilling of 315 through one sand in the
upper portion of the lower Cockfidd, whichis
above -- about 100 feet above the currently-perforated
interval.

Q Andif yourecal, was atest conducted to
determine the potential or the permesbility of those
sands that were bored?

A Plugsout of that 14 feet of core probably
on -- 2-inch plugs were drilled out of -- five 2-inch
plugs weredrilled out of that 14 feet and submitted
to apetrophysical laboratory for analysis of
permeability and porosity, and the results of those
analyses areincluded in the compl etion report for
315.

Q Do you recall what the results of those tests
suggested?

A They provided arange of permeshilities of
over 800 millidarcies to approximately 6 millidarcies

Page 1130

JUDGE WALSTON: Okay.

Q (By Mr. Hill) Theapplicant has suggested
that the permeahility -- the applicant has suggested
that they anticipate the average permeability of the
entire lower Cockfied -- that isall of the 145 feet
of available sands acceptable to recaive injected
waste is somewhere around -- wdl, is 500
millidarcies. Isthat correct?

A Yes

Q Canyou explain why you beieve, based on --
let metake a step back. You put alot of importance
on the data from the current 100 feet of perforated
sands, do you not?

A Yes, | bdieveit isrepresentative of the
perforated reservair at thistime.

Q Okay. How -- can you explain then, based on
that information, why you bdieve 500 millidarciesis
an unredlistic expectation of what that -- the
permeability of those 145 feat of sands would likey
be?

A Wedl, to get -- to add an additional 45 fest
of perforation of sand to get a maximum reservoir
thicknessin theinjection interval of 145 feet, one
would have to have a permeability of the remaining
45 feat excead something like 1400 millidarcies to
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with, | think, an average of thosefive cores of
approximately 390 millidarcies as stated in the core
analysis report.

Q Do you have Volume 9 of the TexCom prefiled
testimony availableto you?

A Yes, | do.

Q Would you turn your attention to TexCom
Exhibit 11, specifically Page 146 of 270?

MR. RILEY: I'msorry, what page
counsd?
MR. HILL: 146 of 270.

A Yes, | haveit.

Q Could you explain what -- what the data on
this page --

JUDGE WALSTON: Give us second --
MR. HILL: Sorry.

JUDGE EGAN: Exhibit 117?

JUDGE WALSTON: Go ahead.

Q (By Mr. Hill) When you werereferring to the
ranges of the core samples taken, isthis the
information you werereferring to?

A Yes, itwas.

Q Could you specificaly point us -- there's
several columns of information here. Could you point
isto the columns that you're referring to?
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1 A Therearetwo subcolumns under the 1 pressureincrease of 421 psi of approximately, |
2 permeability millidarcies column. And there arefive 2 Dbelieve, 3170-a-foot radius from theinjection well
3 sampledepthsto thel€ft of that showing the depths 3 from 315.
4 at which the core plugs were taken and the results of 4 The second ane -- inwhich case the
5 permeability analyses. 5 fault to the south is considered a no-flow boundary --
6 The permeahility istypicaly -- inthis 6 hasa-- hasaradius of the cone of influence
7 formof analysis-- run using air to flow through the 7 directly to the north of something like 2.7 miles.
8 coreand then a correction factor for liquid, whichis 8 Q Wadl let's-- doyou haveyour prefiled
9 aKlinkenberg correction factor is applied to those 9 testimony infront of you?
10 results, which typically is morereflective of the 10 A Ido
11 conditions of the rock when fluid is -- as you would 11 Q Canyouflip expediently tothe pressure
12 haveinanatura subsurface environment. And those 12 modelsthat you conducted and let us know where you're
13 permesbilities for those five depths are noted on the 13 looking with respect to prefiled testimony?
14 Klinkenberg 2000 psi column. 14 A Inmy prefiled testimony, Exhibits 12 and 13
15 Q Basadonthisparticular s&t of dataand 15 havemy two scenarios of pressuremodding. And 12 is
16 basad on your understanding of the sand and shale 16 alaterally-transmissive fault in which the cone of
17 composition of the lower Cockfidd and based on your 17 influenceis-- al the way to the bottom of the table
18 understanding of the results of the Fall-off testing 18 there-- it hasadistance of 3170 feet fromthe
19 that wastaken on WDW-315, doyou haveany reasonto |19 injection well.
20 bdievethat the 45 feat of remaining sandsin the 20 Q Okay.
21 lower Cockfidd will have a permeability in excess of 21 A Thesecond scenario inwhichthefault is
22 1400 millidarcies once tested? 22 consdered ano-flow boundary has a cone of influence
23 A It'sunlikdyinthat theresults of this 23 directly to the north of approximately 14,300 feet
24 coreandysis do not provide any analysis showing that 24 fromtheinjectionwel. Thiscone of influence would
25 highapermeability value. 25 necessarily be expanded a greater distance as one
Page 1134 Page 1136
1 Q Sol'llask: Isit possiblethat those sands 1 moved lateraly dong the fault dueto thefact that
2 could be very clean sands, it could have avery high 2 therewould be no pressure dissipation south of the
3 permeability, so that the average permeability of the 3 fault.
4 entireinjection interval would be 500 millidarcies? 4 So although | did not calculateit, it
5 A ltispossible but based upon the data here 5 would have a-- kind of a squashed moon shape and
6 it'sextremdy unlikely. 6 would befurther out to the west and east dong the
7 Q Okay. Now, of course, the bottomlineis-- 7 faultline
8 iswhether or not the 500-millidarcy assumption used 8 Q Basedon--andlet's maketherecord
9 by the applicant in their pressure modedling in their 9 dear -- theinput vaues you used for these modds
10 applicationisa-- afigurethat is sufficiently 10 werewhat with respect to permegbility and thickness?
11 conservative to be adequately protective of human 11 A | wastryingto match the BOAST modd as best
12 health and the environment, and my questionis do you 12 | could and using only the difference of permesbility
13 bdievethat the 500-millidarcy figureisthat 13 ascompared to the applicant's modd, and issues of
14 conservativefigure? 14 transmissivity or pressure boundary of thefault to
15 A No, | donot. 15 thesouth -- the fault to the south acting as a
16 Q Okay. Let metakeastepback. Yourantwo 16 no-flow boundary.
17 models onyour own as part of your review of this 17 Q Forthepurposesof moddinginaClass| UIC
18 application. Isn't that correct? 18 application, based on your experience with putting
19 A Thatiscorrect. 19 these applications together, which do you bdieve,
20 Q Canyouexplain-- without goinginto a 20 based on dl the datathat you have availableto you
21 tremendous amount of detail -- can you explain the 21 inthis application, to bethe more conservative value
22 differencesin the cones of influence, with respect to 22 with respect to the anticipated permesbility of the
23 eachmodd, meaning differencesin feet fromwellbore? |23 injection reservoir proposed by TexCom, 500
24 A Thefirg -- or oneof themodelshasa 24 millidarcies or 81 millidarcies?
25 resultant cone of influence whichis defined by a 25 A |bdieve8l millidarciesisamore
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1 conservative value. 1 completion report?
2 Q Andfor purposes of that same modeling for 2 A Typicdly thereisno preset distancethat --
3 thesametype of application, which do you believeto 3 for aradius of investigation that onewould haveto
4 beamore conservative val ue with respect to modeling, 4 runtheFdl-off test for. Sotypicdly aFal-off
5 a-- consdering the fault 4400 feet to the south of 5 test would be run long enough until you got into a
6 315tobelateraly transmissive or laterally sealing? 6 radial flow period and then the Fall-off test ended
7 A Laeally seding. 7 onceyoureinaradia flow period. Thiskind of a
8 Q Lemeaskyouagan, Mr. Grant, whether or 8 test would be extended out atime frameto necessarily
9 not you believe, if these draft permits were issued 9 reach aradius of investigation past the distance of
10 today, that TexComwould be required to conduct any of |10 thefault to the south.
11 theperforations-- and certainly whether or not they 11 MR. HILL: | have no further questions,
12 would berequired to subject any of that additional 12 Your Honor.
13 work to Fal-off testing -- and have all that work be 13 JUDGE EGAN: Okay. Mr. Walker?
14 subject to scrutiny of TCEQ before that well WDW-410 |14 MR. WALKER: No questions, Y our Honor.
15 could be put into operation? 15 JUDGE EGAN: Mr. Forsberg?
16 A No, I donot believe that those safeguards 16 MR. FORSBERG: | have no questions, Y our
17 areinplace asthe permit is currently written -- as 17 Honor.
18 thisdraft permit is currently written. 18 JUDGE EGAN: Ms. Collins?
19 MR. HILL: One second, Your Honor. 19 MS. COLLINS: No questions.
20 Q Orelast question, Mr. Grant. Canyou please 20 JUDGE EGAN: Mr. Riley?
21 explain, inassimpleterms as you can come up with, 21 MR. RILEY: Just afew, and I'll try to
22 what type of Fall-off test would be required to alow 22 bevery quick.
23 usto know, with some degree of rdiability, whether 23 JUDGE EGAN: That's okay.
24 or not thefault to the south is laterally sealing? 24
25 A A Fal-off test under the either current or 25
Page 1138 Page 1140
1 additional perforated conditions should be runlong 1 RECROSS-EXAMINATION
2 enough so that any pressure boundary or no-flow 2 BY MR.RILEY:
3 boundary located to the south at the fault some 3  Q Mr. Grant, did anything that Mr. Hill asked
4 4400 feet away would show up inthe data-- inthe 4 you about change your opinion that with a Fall-off
5 anayssof that data. And that can be calculated 5 test demonstrating an average permesability of 500
6 while-- prior to the test based upon an estimated 6 millidarcies and aradius of investigation out beyond
7 permeability. 7 thefault would relieve your concerns regarding the
8 And it can be confirmed during the test 8 review of this gpplication?
9 beforethetest isover by doing analyses of the data 9 A Ifthosethings-- what were the two things
10 asgatheredto that point and looking for indications 10 again?
11 of boundaries or not. And determinations can berun 11 Q Reperforation of thewell, which we've been
12 astheFall-off test isin progress fromthe data as 12 referring to interchangesbly as WDW-315 and WDW-410,
13 gathered what your radius of invetigationis. Anda 13 those are the same well, correct?
14 radiusof investigation for the Fall-off test should 14 A Yes, thatiscorrect.
15 extend beyond 4400 feet, not just to it, but some 15 Q Soif that wasreperforated as proposedin
16 distance beyond it to confirmor disprove whether a 16 the TexCom application, and a Fall-off test was done
17 no-flow boundary or some other kind of abarrier is 17 that had aradius of investigation out beyond the
18 present for that location. 18 fault to the southeast, the 4400-foot away faullt --
19 Q Andjustasaquick follow-up, how much of 19 say theradius of investigation went out 4600 feet,
20 more of an undertaking would that test be -- that 20 wouldit relieve any concern you have if it proved two
21 particular breadth of a Fall-off test be -- how much 21 things-- one, that the permeability was greater than
22 more of an undertaking would that be over and above 22 500 millidarcies and, two, that there was no boundary
23 what you would normally be required to do under TCEQ |23 determined by the Fall-off test at 4400 feet?
24 rulesasif thiswere abrand new well and you were 24 A Yes, that would aleviate many of my
25 constructing a Fall-off test for the purposes of a 25 concerns. What | would -- | would think would be
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1 appropriate would be not -- since we don't the exact 1 peforatedinthat 188 feet interval.
2 location of fault -- would not necessarily to take it 2 Q Okay. Soif | took -- again just for
3 anadditional 200 feet past but, say, potentidly a 3 purposes of clarity -- 188 feet and thefirst 2 feet |
4 thousand feet past 4400 feet. And that would entail 4 peaforate, that's 2, correct?
5 just running thefault injection period of thetest in 5 A Yaeah,ifit'sin--if werecounting towards
6 theFal-off period longer. 6 the 100 fedt, it would haveto be 2 feet in a sand.
7 Q Andthose-- that is achievable with the 7 Q That'sright. Sol paforate2festina
8 Fdll-off test? In other words, that distanceis 8 sand, then go down -- in other words, it'sa
9 something that can commonly -- or is commonly 9 cumulativetotal, and it totals to a net of 100 fedt.
10 investigated by a Fal-off test. Isthat correct? 10 A Yes Andl don't know fromtherecords
11 A Yes, theres-- there are numerous Fall-of f 11 whether it was -- | bdieve it was sdective
12 tests, depending upon the permesbility, of course, and (12 perforations across sands to come up with 100 feet. |
13 thethickness to where you would get distances out 8, 13 don't bdievethe entire 188 fest, which includes many
14 10,000 feet of investigation depending uponthelength (14 shales, was entirdy -- that interval was perforated.
15 of thetest. 15 Q Okay. Istherea-- and I'mgoing to use
16 Q Allright. Let'sgo back just quickly now to 16 termsthat | only basically understand. Istherea
17 theterminology used inredirect examination. Therés |17 number of shots-per-foot that is standard in the
18 something caled theinjection zone, correct? And 18 industry for a perforation?
19 thatisthefull interval as described in the TexCom 19 A I'mnot apetroleum engineer, but to my
20 gpplication for the lower Cockfidd, correct? 20 expeienceit istypicaly somewhere between 2 to 4
21 A No, theinjection zoneis the upper, middle 21 shots per foot, depending upon your perforating guns.
22 andlower Cockfield. 22 Q Okay. If thecurrent wel were perforated at
23 Q Okay. Butintermsof thesand, you're 23 2 shots-per-foot and theintention isto perforateit
24 correct. I'msorry. Interms of the sand that we're 24 at 4 dots per foot, would you agree that that could
25 talking about, weretalking about thelower Cockfiddld 25  increase the permeabiility in the wdl, assuming
Page 1142 Page 1144
1 anditsthicknessin the area of WDW -- I'll use 1 nothing dse?
2 310-- 2 A No--areyou taking about reperforating a
3 A 315 3 spexific sand and then changing the permeability of
4 Q --315 I'msorry. 315. It'sapproximatey 4 that specific sand that's already been perforated?
5 345fed. Isthat correct? 5 Q I'msayingthat within thefoot -- interval
6 A Thegrossthickness of theinjection interval 6 of afoot it seemslike theré's a number of shots that
7 isapproximatdy that, correct. 7 arecurrently perforated. In other words, there are 2
8 Q Now, whenwetalk about aninjection interval 8 shots-per-foat, I'mled to bdieve
9 and Mr. Hill asked you some questions about the 9 A | don'thaveaconfirmation of that, but if
10 hundred foot of sand that is currently perforated, 10 youresayingit's 2 shots-per-foat, I'll assume
11 weretaking about some portion of that hundred 11 that'sthecase
12 feet -- excuse me, of that 345 feet -- 12 Q Okay. Andifit'sincreased to 4
13 A Thatiscorrect. 13 shots-per-foot, would that change the results of a --
14 Q Andyouindicated that's about 188 feet of 14 that fact alone, nothing ese-- change the results of
15 that 345 fedt, but it is netted for the actual -- for 15 theFall-off test? Do you know?
16 theactual perforation. In other words, within that 16 A |donotbdieveso. It will open more of
17 188 feet thecurrent wdl is perforated in 17 that 1foot of sand -- more holesinto it and
18 approximatdy 100 fet? 18 potentially, on a Fall-off test, decrease your skin.
19 A It'speforated in approximately 100 feet of 19 But therés no direct correation to increasing your
20 sand. 20 permeability sinceyou're till looking at the same 1
21  Q I'msorry. Justtobeclear -- | don't mean 21 foot sand whether it has 2 shots-per-foot init or 4
22 tocut you off. | apologize 22 shots-per-foot put iniit.
23 A | supposethere might be some perforationsin @ |23 Q Okay.
24 shales. But as defined -- or as presented in the 24 A Skinbeng, you know, friction pressureloss
25 TexCom application, 100 feet of sand have been 25 dueto afluid movement out of those perforations into
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the -- into the formation sand.

Q Okay. Haveyou ever done a reperforation of
awedl increasing the number of shots-per-foot?

A My company has. | specifically do not go out
on thewell and do reperforations. But | have been
invalved in the preparation of reports after that has
been done. ‘

Q Andinthose instances you've not seen any
differencein terms of permeability calculation?

A Not that | canrecall.

Q Moving on, isthe average permesahility a
function of a numeric average in terms of feet of
sand? Because | thought when Mr. Hill was asking you
questions you were correlating simply that hundred
feet at a permeability of 81 millidarcies, and that if
you added 45 feet to it, you calculated -- | think it
was 1400 millidarcies would be necessary in order to
bring the average up to 500 millidarcies. Isthat an
arithmetic average?

A It'saweighted arithmetic average. In other
waords, approximatdy 69 percent, which would be 100
over 145, has a permeability of 81 millidarciesas
based upon the Fall-off test. If the remainder- 45
out of 145 feet, that's approximately 31 percent --

=
SQwVwoo~NOUPM~WNEPER

[y
W N -

14
15
16
17
18
19
20
21
22
23
24
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JUDGE EGAN: Mr. Riley, | just havea
quick question. Do you have many more questions?
Because we have to adjourn at 6:00.

MR. RILEY: We could break now and just
pick up here. | probably have 10 more minutes, but
I'mnot --

WITNESS GRANT: I'drather finish up, if
possible.

JUDGE WALSTON: If wecangetitin
about 10 minutes, but | do need to leave shortly.

MR. RILEY: | understand.

JUDGE EGAN: Okay.

Q (ByMr. Riley) Let meseeif | understand.
Isthere any book or paper | could look to to verify
your method of calculation in aweighted average
context to understand how you came up with your 1400
millidarcie calculation?

A It'sjust asimple calculation of weighted
averages, and | believe | have several textbooks that
present that methodol ogy.

Q Okay. The methodology, as| understand it,
isyou taketheleast -- or less permeable sand and
you say that's 69 percent of the -- of the perforated
interval, correct?

25 that isthe unknown"X" and those two together, when 25 A Yesh. Maybeit'ssimpler tojust bregk it in
Page 1146 Page 1148

1 you taekethat weighted average, would have to equal 1 thirds. Inother words, you have to say you assume

2 500 millidarcies. 2 150 feet total, and two-thirds of that -- that means

3 Q Bututimatdy -- 3 50 feet and 50 feet have 81 millidarcies, and that

4 A Sotorecaculate back to what your "X" is, 4 third third is unknown. But the three of those added

5 that weighted average -- or that average for the 5 up together and divided by 3 would need to equal 500

6 remaining 45 would have to be over 1400 millidarcies 6 millidarcies.

7 to maketheentire 145 feet have anet permesbility of 7 Q Okay. Butagain,if I'mfollowing along, if

8 500 millidarcies. 8 | had an 800 millidarcy permeability in asand layer

9 Q Mr. Grant, wouldnt it actudly be exactly 9 that | used -- or wouldn't that be the preferential

10 opposite of your caculation? Wouldn't more fluid 10 pathway under pressure for fluid? So wouldn't most of

11 exit out the more permeable sand and, therefore, be 11 thefluidinthis Fall-off test exit into the more

12 inverseof what you just calculated? 12 permeable sand?

13 A No, | don't bdieveso. InaFal-off test, 13 A Yesitwould Aninitia part of the

14 if you havethe entire 145 feet over the period of the 14 Fal-off test, until it starts to build up pressure,

15 timeof the Fal-off test, it would be 145 feet all 15 andthenit will start to flow into other sands that

16 takeflow. You aregetting a permesbility value 16 haven't pressured up or that have dightly lower

17 that's caculated off of that 145 feet. If only 17 permesbility but now are accepting flow.

18 20 feet of that take flow, your permesbility vaueis 18 Soit's hard to make a judgment asto

19 going to be calculated off that 20 feet, but your flow 19 that 20-foot or whatever it iswith avery high

20 capacity, which would go into your pressure modd 20 permeability taking the flow over the entire injection

21 would have amuch lower thickness at that point. It 21 period. Itismuch morelikely that the-- thatina

22 would have a higher permeability but alower thickness |22 virgin reservoir such asthisthat over the period of

23 dincethey're both in the denominator of the pressure 23 the Fall-off or theinjection period thet all the

24 incressecalculation. It would probably be awash. 24 sandswill take flow and an average will be gathered,

25 Q Wwidl,then-- 25 whichreatesto the true average of that reservair in
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1 thelong-termto takefluid. 1 approximately?

2 Q Allright. | understand your position, and 2 A Wadl, the-- would have to be cal culated

3 let meseeonemoretime, just for absolute clarity, 3 based upon aformulaor constant -- or monitoring the

4 dl of thiswould be verified by a Fall-off test post 4 dataasit's gathered during the injection period.

5 pemit if you had -- if there was a condition that 5 But there are certain basic formulas you can use using

6 requiredit, correct? And that would answer the 6 worst-case permeabilities as to what the radius of

7 question, whether it be your method of calculation or 7 influence would be. And so that would have to be

8 Mr. Casey's method of calculation, it would be 8 calculated, but my guessisit would be anywhere from

9 addressed in a Fall-off test? 9 24to potentialy 72 hours of injection.

10 A Youmean caculation rdated to the 10 Q TheFal-off test that was conducted on Well

11 permesbility? 11 315, do you remember how long it was run?

12 Q VYes andaswetalked about theradius of 12 A |bdieveitwasrunfor 12 hoursat a

13 investigation of thefault to the -- 13 cetainrate-- | think 3 barrdls-aminute -- whichis

14 A Andthedeaermination of ano-flow boundary |14 120-some gallons-per-minute.

15 tothe south, those numbers would essentially be 15 Q Anddidn't you express someconcern-- a

16 determined. 16 littlebit of concernin your deposition that it was

17 MR. RILEY: Thank you. No further 17 possibly not runlong enough but it was run long

18 questions. 18 enoughfor you to accept thevalues. Isthat correct?

19 JUDGE EGAN: All right. Mr. Williams? (19 A Yes, it wasrunlong enough to get into

20 MR. WILLIAMS: | havethree short -- | 20 radia flow to determine what the permesability of the

21 hope-- questions, and if | can get short answers. 21 reservoir within 1500 feet was. | just, asarule of

22 JUDGE EGAN: If you could spesk up 22 thumb, like to run injection periods on the -- onthe

23 loudly though because weve got sirensgoing behind |23 Fall-off testing aminimum of 24 hoursjust for my own

24 us. 24 purposes.

25 MR. WILLIAMS: Right. 25 MR. WILLIAMS: No further questions.
Page 1150 Page 1152

1 RECROSS-EXAMINATION 1 Pass.

2 BY MR.WILLIAMS: 2 JUDGE EGAN: All right. Any redirect?

3 Q Mr. Grant, you testified about an instance 3 MR. HILL: No further questions, Your

4 whereyour dient reperforated one of their wells? 4 Honor.

5 A Thatiscorrect. 5 JUDGE EGAN: All right. You have no

6 Q Andtherewasno significant changein the 6 questions -- then you're excused. Thank you very

7 Fdl-off test. Isthat correct? 7 much.

8 A Weretaking about wherethey reperforated 8 WITNESS GRANT: Thank you.

9 the same sands they had aready perforated? 9 JUDGE EGAN: Tomorrow morning -- I'm

10 Q Wadl, that's--tdl me Why didthey 10 getinglost onwherewereat. IsLone Star --

11 repeforate? 11 MR. HILL: We have no more witnesses,

12 A They reperforated to get more holes per foot 12 Your Honor.

13 within the sands that they had aready perforated. 13 JUDGE EGAN: And do you have any more

14 Andit did not changeto any substantial degree-- 14 witnesses? You'refinished, Mr. Walker?

15 meaning within 5to 10 millidarcieswhat theresultant |15 Mr. Forsberg -- | think were just down

16 permesbility as calculated was. 16 todtaff. Isthat correct?

17 Q Thenwhydidthey doit? 17 MR. FORSBERG: | may have a couple of

18 A Becausethey were having problemswith skin 18 just little clean-up issues, but no witnesses.

19 issuesrdated to the current perforations that they 19 JUDGE EGAN: All right. Sowell begin

20 had and somewhat plugging of the -- of those 20 tomorrow morning with the staff's witnesses, other

21 peforations. 21 than some clean-up right in the beginning.

22 Q Okay. You mentioned that the-- atest that 22 MR. RILEY: And | know Judge Walston

23 would detect the 4400-foot boundary, whether it would |23 needsto go, but just quickly what | anticipate right

24 betransmissive or no-flow boundary, plusathousand 24 now isavery brief rebuttal. | would be surprised if

25 feet beyond it needed to belong enough. How long, 25 it lasts more than two or three hours. And that
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redlly largely depends on cross-examination.
Aswetaked about, | will attempt to
filethedirect of therebuttal as prefiled rebuittal.
| don't haveit together now, so | can't offer it
probably more than a couple of hours before | actually
finishit.
JUDGE EGAN: Okay. Then were adjourned
until tomorrow morning at nine o'clock.
(Proceedings recessed at 6:01 p.m.)
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